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VAT LY & TUSI TRE

Y] VAT LY HIEN DAI & POI SONG

CHUAN TINH THE

1. Mét cong trinh mang nhiéu tinh pha cach dudc giai Nobel.
Giai Nobel Hoa nam 2011 dugc trao cho nha khoa hoc
ngudi Israel Daniel Shechtman vé kham pha chuan tinh thé
(quasicrystal).

Pay la mot giai Nobel vé Hoa nhung thuc ra kho phan biet
la Hoa hay Ly. Diéu ma nhiéu ngudi tam déac véi giai Nobel
nay la nhiing suy nghi sang tao vuot ra khoi cach rang buoc
ctia nhing 1ap luan chinh thong & sach giao khoa tu hang
tram nam nay. Diéu ma nhiéu nguoi tam dac la co su vién
ro ctia toan hoc giai tri voi nhiing hinh anh lat da nha tho.
Va nhiing ly luén co vé xa rdi thuc té nay lai rat gan gui voi
doi song, tir con dao md mat cla bac si dén cai chao ran
khong dinh cta ba ndi tro.

2. Didu cam ky trong tinh thé hoc.

Tinh thé hoc 1a mét mén hoc co s cho ca Hoa va ca Ly. Mo
dau mén hoc thuong la dinh nghia: Tinh thé la nhing vat ran
ma cac nguyeén ti1, phan ti cau tao nén chung sap xép co trét
tu tuan hoan trong khong gian. Khi giang bai, cac thay thuong
noi vui “Phi tuan hoan bét thanh tinh thé".

Co thé bisu dién theo hinh hoc trat tu tuan hoan ca tinh thé
nhu mét mang luéi khong gian déu dan, ca mang ludi xem
nhu tu mot 6 co ban hinh hop (khong nhat thiét phai la co goc
vuong) co ba canh la ba véc to d, b, ¢ 1o tinh tién 6 co ban
doc theo cac canh vai cac chu ky a, b, c.

Theo dinh nghia phép déi xtng tinh thé la phép bién doi lam
cho tinh thé trung v6i chinh n6. Nhu vay la cac tinh thé tinh
tién ¢, (dich chuyén theo phuong cua d. mét doan co chiéu
dai la a), b, ¢ la nhing phép déi xing ma tinh thé nao
cung co.

Tuong tu néu quay tinh thé quanh mot truc voi goc quay nao
do ma tinh thé trung vai chinh n thi goc quay do la mot phep
d6i xting. Truc quay goi la truc déi xing con goc quay thuong
biéu dién ra la bao nhiéu phan cta 360° tuc la 360"/» va goi
la truc déi xtng béac n. Dieu ly thu la ¢ bat cu sach giao khoa
vé tinh thé hoc nao cting c6 chung minh rat chat che la tinh
thé chi co thé co cac truc déi xing bac 1, bac 2, bac 3, béac
4 va bac 6 (quay 360", 180", 120",90°va 60").

Nguai ta noi rang phép doi xung tinh tién han ché phép
doi xung quay.

Nhu vay tinh thé khong thé co cac truc doi xung nao ngoai
5 truc ké trén, thi du bac 5, bac 7 v.v.. Do la cac tryc quay
bi cam.
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3. Phuang phap nhiéu xa cho phép “thay” dugc doi
xting tinh thé.

Cac nguyen tu, phan tu cdu tao nén tinh thé qua nhd lai nam
rét gan nhau nén kho co kinh hién vi nao nhin ré dugc. Trong
quang hoc, thi du nhu ¢ dia CD c6 cac duang ke nho cach
déu nhau cd micromet mat thuong khong thé nao nhin thay
duoc. Nhung khi chiéu vao déy bang tia laze, ta thay mot
day cac cham dé cach nhau dén hang centimet, cam thudc
ké do duoc. D6 la anh nhiéu xa do cac duong ke song song
trén dia CD co vai tro l1a mot cach tu vach tao ra khi co anh
sang don sac cua laze budc song ¢o 0,7 micromet doi vao.
Doi voi tinh thé, ngudi ta xem do la mét cach tu khong gian,
g6ém cac nguyén tu sap xép déu dan nhu nhiing nut clia mang
ludi. Do do khi chiéu vao tinh thé chum tia dién ti co budc
song cd phan mudi micromet (nho hon khoang cach giua cac
nut mang udi) ta co dugc anh nhiéu xa cua tinh thé. Nhin anh
nhiéu xa cla tinh thé dé dang biét dugc mot sd quy luat sap
xép tuan hoan clia cac nguyén tu dac biét la qua ddi xung cla
cac vét nhiéu xa biét ngay dugc doi xung.

4. Kham pha ra tinh thé c6 diéu cam ky: d6i ximg bac 5.
Daniel Shechtman sinh nam 1941 ¢ Tel Aviv da Ia tién si
Khoa hoc vét liéu & dai hoc Technion nam 1972. Trong thoi
gian tu 1981 dén 1983 6ng duoc cu sang lam viec, thuc tap
& Dai hoc Johns Hopkins & My. O day 6éng nghién cuu hop
kim nguoi nhanh cua Al
(nhom) va Mg (mangan) khi
lam mau mong dé dua vao
quan sat ¢ kinh hién vi dién
ti & ché do nhiéu xa Vi
muc dich tim hiéu cach sap
xép cua cac nguyén tu
trong hop kim nay, ong thu
duoc anh nhiéu xa vua binh
thuong vua ky di (Hinh 1).
Binh thuong 'a anh nhiéu xa gém cac vét sang tron, chung
to mau nghién cuu 1 tinh t-4. Diéu ky la la cac vét sang ¢
anh nhiéu xa lai phan bo trén mét sé dudng tron véi 10
cham sang can xing. Phan tich ra 1a tinh thé €5 phai c6 doi
xting bac 5, mot diéu tuyét doi cm ky doi voi tinh thé.

Kiém tra lai thi nghiém, ong thdy khong co gi so xudt, tim
nhiing cach giai thich khac nhu do hién tugng song doi
(twin) trong tinh thé song tat ca déu la guong ép, chi co
cach giai thich c6 doi xting bac 5 la thda dang.
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Trao déi vai cac nha khoa hoc xung quanh khong ai tin
Shechtman fa dung, nguoi thi khuyen la nén doc ky lai sach
gido khoa, nguoi thi khang dinh khong thé nao chap nhan
duoc, ¢ nguoi con ché diéu.

Nhung da suy nghi hét cach Shechtman quyét dinh viét bai
bao cong bd la minh da tim ra mot loai tinh thé co doi xing
bac 5 gui dang ¢ Journal of Applied Physics (Tap chi Vat ly
ting dung) vao mua he 1984. Nhung toa soan lap tuc tu
chai, gui tra.

Khong cam chiu that bai Shechtman nho mét nha vat ly ten
tugi nguoi My John Caln kiém tra nhing két qua thuc
nghiém cta minh. Nha vat ly nay lai than trong nho nhing
nha tinh thé hoc tén tudi & Phap xem xét that ky. Cudi cung
thang 11 nam 1984 cong trinh cua Shechtman duoc cong
bo & Physicscal Review Letter.

Bai bao nhu la mot qua bom né gilia cac nha vat ly, cac nha
tinh thé hoc, cac nha hoa hoc. Cau hoi lon dat ra: chan ly
co ban la tinh thé ¢6 cdu truc lap lai tuan hoan co con la
tuyét doi dung hay khong?

5. HO trg tim chan ly.

Sau khi bai bao ctia Shechtman dugc cong b6 vao thang 11
nam 1984, y kién xudi chiéu ca tung kham pha moi cing
nhiéu ma y kién nguoc chiéu cing khong it. Lai co nhing
nha nghlen cuu luc trong ngan kéo nhing két qua nghien
cuu cua minh tuyén bé rang chinh ho truéc day cling da tim
ra tinh thé co ddi xung bac 5 nhung da giai thich sai. Ban
than Shechtman ciing chua hinh dung duoc cau truc cua
tinh thé co déi xung bac 5 ma minh tim ra cu thé nhu thé
nao. Trong lic dang hoang mang thi mot s0 nha khoa hoc
lién hé dén mot bai toan da ra dé thach do tri tué cua nhtng
nha toan hoc la bai toan lat da hoa tu nam 1960. Noi dung
bai toan la lam thé nao dé chi dung mot s6 nhat dinh kiéu
dang da hoa dé lat thanh mot mat phang ¢ trat tu nhung
khong c6 cho lap lai, khéng co trat tu tuan hoan. Rat nhiéu
dap an nhung noéi chung la qua rac roi, co dap an dua ra
dén 20.000 loai da hoa.

Cho dén nhing nam 1970
giao su toan hoc Roger
Penrose moi dua ra duoc
cach ma ai cing tam phuc
khau phuc. Bap an don gian
nhét cua Penrose la hai kiéu
dang da hoa hinh thoi, mot
béo mét gay. Lat kin ca mat
phang co trat tu nhung
khong bao gio lap lai (hinh 2)
Nguoi ta goi day la cach kham da hoa cta Penrose. Vé sau
moi nguoi mot cach hiéu sau thém vé cach kham da hoa
nay. Ngudi ta phat hién rang mét s6 nha tho Hoi giao o Iran,
cung dién ¢ Tay Ban Nha... véi nhung kieu da hoa khac

4

cling co san lat theo kiéu tuong tu nhu Penrose.

Nhung nha tinh thé hoc Alan Mackay lai tim toi theo kiéu rat
tinh thé. Ong ay lay cac qua cau tugng trung cho nguyén tu
va sap vao nhing cho giao nhau ¢ hinh kham da hoa cua
Penrose. Két qua la ong co dugc mot mo hinh sap xep
nguyén tu trat tu nhung khong tuan hoan. Va diéu ky dieu
la thuc hién nhiéu xa déi voi mo hinh do, co dugc anh nhieu
xa rat ro nét la cac cham tron c6 ddi xung bac 5.

Va chi ¢6 5 tuan sau khi Shechtman cong bo bai bao noi
rang c6 thé tu mo hinh kham da hoa dé tao nén tinh thé
nhung khong co tinh tuan hoan goi la gan nhu tinh thé tuc
la chudn tinh thé (quasicrystal). Danh tu quasicrystal ra doi
ti bai bao in vao dip Noel 1984 nay.

Nguoi ta lai tim thay diéu ky la la giua chuan tinh thé va
cach kham da hoa khong tuan hoan co lién hé rat dac biét:
cuing co ti 1é vang.

Ti Ié vang do nha toan hoc Italia tén la Fibonacci o thé ky
13 dua ra tu mot g|a thiét vui vé thé dé con. D6 la chudi ma
s6-sau la tong cua hai so truec: 1, 1, 2, 3, 5, 8,13, 21, 34,
55, 89, 144... Néu & chudi Fibonacci ta dem chia s sau
cho s6 trudc khi s6 da lon, ta ludn dugc ty s6 gan voi ti so
vang. Thi du chia 144 cho 89 dugc 1,612 gén voi ti s6 vang

(\/E-H)/'z:l,ms

Chudi Fibonacci duoc hinh thanh theo mot trat tu toan hoc
nhung khong ¢o trat tu tuan hoan.

Tuong tu & cach kham da Penrose co trét tu toan hoc nhung
khong ¢ trat tu tuan hoan. Néu lay so hinh thoi béo roi chia
cho s6 hinh thoi gay trong pham vi rong ta ciing co duoc ty
lé vang.

Tuong tu néu Idy hai loai khoang cach gitia cac nguyen tu
trong cau truc chuan tinh thé chia cho nhau ta cing dugc i
|é vang.

Vay la cau tric, nhing dac diém ctia chun tinh thé da dugc
lam ro.

6. Thay ddi dinh nghia & sach gido khoa.

Do cong trinh tim ra chudn tinh thé, nam 1992 Lién doan
qudc té vé tinh thé hoc dé dua ra dinh nghia:

“Bét cu chét ran nao c6 anh hudng nhiéu xa chu yéu la gian
doan thi chat do la tinh thé”.

Trudc 1992 dinh nghia tinh thé la: “chat do cac nguyen tu,
phan tu hay ion tao thanh bang cach sap xép dieu hoa co
trat tu lap lai theo ca ba chiéu”.

7. Chudn tinh thé trong tu nhién va ddi song.

Tir khi Shechtman phat hién la co chuan tinh thé nam 1982,
hang tram chuan tinh thé da dugc tong hop ché tao trong
phong thi nghiém.

(Xem tiép trang 24)
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TRUNG HQC CO SO

CS1/100. Nam thuong di tam ¢ mét cai ho gan nha va dat
theo chu Cun nhé cla minh. Mét lan trén ho co mot cai be
hinh vuéng, do dai cac canh la / = 4,0m. Téi goc A clia be
(xem Hinh ve), Nam tha Cun xudng nudc va Cun boi doc
theo cac canh AB va BC cua be. Tai diém C, Cin khong bo
tiép ma bo lén be.

a.Hay tim toc do boi ctia Cun biét rang thoi gian boi cta no

’) .
b= :— phut.
.

b. Mot 1an, Nam tha Cun xudng diém A va déy bé chuyén
dong voi toc do v, = 7,2m/phiit nhu Hinh vé. Thai gian dé
Cun boi hét hai canh AB va BC la bao nhiéu?

cit C
/ _\:L
A B T ‘ A B
— i
: Hinh 1 I

CS52/100. at mot vat nho AB truac mét thau kinh sao cho
anh co do lon bang vat. Lan dau tién, dich vat lai gan thau
kinh mot khoang :g (v6i f 1a tieu cu cua thau kinh). Lan

sau, dich chuyén thau kinh vé phia vat mot khoang ciing
bang /, trong cuing mét thoi gian nhu lan truc. Tim ti s6 do
lon van toc trung binh ctia anh trong 2 Ian dich chuyén trén.
CS3/100. Mot dong co co cong suat 125kW va hiéu suat
60% dugc lam ngudi bang dong nudc chay qua 6ng xoan
co duong kinh d = 15 mm. Khi dong co hoat dong, nhiét do
cua dong nudc tang thém Ar = 25C. Xac dinh van toc v
ctia dong nudc.

€S$4/100. Co hai dién tro R, R,, mot von ke va mot ampe ké
khong ly tudng dugc mac voi nhau nhu cac so do dudi day:

—)*74"_:3——((.& > —)——_—~{___:F—-——(: P>
R, : R
© ©
S do 1 Sodo 2

Trong ca 3 so do von ké
deéu chi 180V.

Trong so d6 1 ampe ké chi 0,6A.
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VAT LY & TUOI TRE
Trong so do 2 ampe ké chi 0,9A.
Trong so d6 3 ampe ké chi 0,5A.
Xac dinh cac dién tro R, va R, |
CS5/100. Mot vat sang nam vuéng goc vai truc chinh cho
anh that cach thdu kinh mét khoang nao do. Néu dich
chuyén vat mét khoang 30cm vé phia thau kinh thi anh van
la that va cach vat mot khoang nhu trudc, nhung anh Ion
gap 4 lan anh trudc. St dung cong thic thau kinh, hay xac
dinh tiéu cu cta thau kinh va vi tri ban dau cua vat.

TRUNG HOC PHO THONG

TH1/100. Khi nghién ctu tinh chat dan héi clia mét day
thép chiéu dai / nguoi ta da xac dinh duoc rang néu mot
dau clia no giti c6 dinh con dau kia dugc van di mot goc
a quanh truc thi sé xuat hién mét moé men luc dan hoi
M = ka. Sau do tu day kim loai nay ngudi ta cuén thanh
mot [0 xo ban kinh R, co budc nhd hon nhiéu so voi ban
kinh R. Tinh hé s6 dan hoi cta 16 xo nay.

- TH2/100. Mot vat ¢ do.cao cach mat dat la h, duoc ném

theo phuong ngang vai van toc ban dau v,,. Biét rang khi vat
cham dat ty sG d lon thanh phan van téc thang dung va
nam ngang la e (e <1), hé s6 ma sat truot giua phuong
ngang cua vat va mat dat la x. Thoi gian moi lan vat cham
dat la rat nho. Tim khoang cach xa nhat ma vat chuyén
dong theo phuong ngang?
TH3/100. Lo thing hinh
tron ban kinh r ¢ day
mét cai binh ban dau
dung day nudc duoc bit
kin boi mot qua bong
khoi luong m va ban
kinh R (R > r). Muc
nuoc trong binh bay gio dang tu tu giam, va khi no dat toi
mot gia tri h, nhét dinh , qua bong bat dau nai 1én khoi 16 .
Timh, .
TH4/100. Hai chat long A, B khong trén 1an nhau dugc do
vao mot binh, dudi diéu kién ap suat p va nhiét do T tuan
theo cung mot quy luat:
InfL=%i b,

p, T (i 1a A hoac B)
trong do p, la ap suat khi quyén, a, va b, la hang s6 cho tung
chat khong phu thudc ap suat va nhiét do. Biét duoc ty

' ) 3 . n a ’
s6 g nhiét do cho trudc:

)(?

G 400C; %,_ = 0,284 =0,07278

=0,6918

o l*c s ]‘*

0
6900C: P1-1.476
A



1.Kni ap suat khi quyén la p,,, hay xac dinh diém séi cia A, B.
2. Dung 100g chat long A va 100g chat long B, do vao binh
(A 0 dudi, B ¢ trén). D6 mot lop mong C phu kin mat trén
binh dé chong su boc hoi cua B (xem Hinh 1). Vi chat long
duac hinh thanh do trong luc nén anh hudng ap suat la nho.
) ) . I L ; : o
Biet ty so khoi luong mol cua chung la *;*’ = 8.Gia nhiét cho
binh chat long cham chap, lién tuc theo thoi gian gia nhiét
7 thi thu duoc su phu thudc cua chat long nhu hinh 2. Hay
xac dinh cac diém nhiét do 1,. 1, va khéi luong m va m, 0
thoi gian gia nhiét 7 . -

TH5/100. Gia thiét mat cong S duoc tao ra nho phép quay
duong cong BB’ quanh truc x nhu hinh a. Mat cong nay chia
thanh hai moi truong trong suét chiét suét », va n,.

1.Néu chum tia t6i di song ¥

song voi truc x, qua mat l
cong sé khuc xa cat truc x 0

e
tai 1 diém F. Biét n1,, n. va "F
5 | 2 o ”_'&\;(
trinh xac dinh mat cong

OF bang f. Viét phuong

BB'. Néu n, = —n,, phan (@)
tich két qua.
2. Cho moét thau kinh o
phang - 16i (hinh b), ban
kinh R = 5cm, chiét suat >—

n = 1,5. Mot chum sang
vudng goc voi mat phang (b)

E X

,

o’

|
|
J

thau kinh va qua thau kinh
hoi tu tai F, vai OF = 12cm. -
Tinh do day lon nhat cua F o2

v

théu kinh? K\

3. Co mot thau kinh,
(c)

phang — Iom, chiét suat

n = 1, canh mep bén :

d,=0,5¢m (hinh ¢). M6t chum tia song song vai truc chinh,
qua thau kinh chum tia phan ky va c6 phan keo dai gap
nhau tai F. Tim do day nho nhat cua thau kinh nay.

DANH CHO CAC LOP KHONG CHUYEN VAT LY

L1/100. Can phai ném Ién cao theo phuong thang dung tu
mat dat mot hon da véi van téc ban dau V, bang bao nhiéu

6

dé trong sudt mot giay cudi cung trudc khi cham xuong dat,
no da di duge 2/3 quang duong cua minh?

L2/100. Hai vat co
khoi luong déu bang
m ¢ trén mat phang
nhan nam ngang va 77777
dugc gan vao tuong
nho hai 10 xo co do
cung la k va 4k (xem hinh ve). Nguoi ta kich thich cho hai
vat dong thoi dao dong doc theo truc x: vat thu nhat bi day
vé bén trai con vat thu hai bi day vé bén phai roi dong thoi
budng ra. Biét dong nang cuc dai cua hai vat bang E,,. Hoi
trong qua trinh dao dong hai vat tién toi khoang cach gan
nhau nhat bang bao nhiéu, biét rang khoang cach giua hai

=
vat khi hai 1o xo chua bién dang bang ZV"“—AL ? Sau khoang

Al

thoi gian bang bao nhiéu ké tu Itc bat dau dao dong, hai
vat dat toi khoang cach cuc tiéu do?

L3/100. Tu mot khoi déng chat, trong sut, gioi han bai hai
mat song song, nquoi ta cat theo mat chom cau tao thanh
hai thau kinh mong c6 quang tam tuong ung la O, va O,.
Hai thau kinh nay duoc dat dong truc, hai quang tam cach
nhau khoang 0,0, = 30cm. Bat vat sang nho AB vuong
goc voi truc chinh tai A voi O,A = 10cm, AO, = 20cm . Khi
do, anh cua AB cho bai hai thau kinh co vi tri trung nhau.
1. Xac dinh tiéu cu

cua cac thau kinh.

2. Nguoi ta trang |
bac mat phang o
cda thau kinh O,. f
Tim ti s6 do cao i
hai anh cu6i cung

cua AB duoc tao

thanh qua quang hé.

DANH CHO CAC BAN YEU TOAN
T1/100. Cho cac so6 thuc duong x, ¥, zsaocho x +y + z =
xyz . Chling minh rang:

Xy vz X - ] ] ]
s e f—= \/3 R it S
X+y Vv+z z+x X+y y+z

ZA

T21100. Tim tat ca cac ham s6 f: N — N sao cho:
SBx+2y)= f(x).f(y)yvéimoi x,yeN

T3/100. Cho tam giac ABC co /.4 — 90" véi G la trong tam,
I la tam duong tron noi tiép cua no. M la mot diém trén canh

¥e l 1’[

AB sao cho o 33 - 4. Biét rang diém doi xung voi
MEB

M qua duong thang G/ nam trén canh AC. Tinh s6 do cac
goc cua tam giac ABC.

5O 100 THANG 12 - 2011
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TRUNG HQC CO SO
(}781/97. Mét nquai di bo trén mét quang dudng. Trong
khoang 1/3 dau tién cia thoi gian di b, nguai dé di vai
van toc v, = 3km / h. Trong khoang 1/3 thai gian tiép theo,
nguoi do di véi van téc v, = 6km [ h. Trén doan dudng con
lai béng 1/3 quéng dudng, ngudi do di vai van toc v, Xéc
dinh véan téc v dé néu nguoi dé di déu vai van toc v thi thoi
gian di hét quang duong do clng nhu trén.
Giéi.Ky hieu quang duong la s, thoi gian di hét quang duong
j s/3 5

t'3 1

o la tthi v =" Theo bai a: v, -

Ta co phuong trinh: vi.-;— + 1’2.;— +i=s,

3
Thay s6 vao phuong trinh trén ta duoc:
2s s R
3= —; >2=45=v Vayv=45km/h=v.
; / '

. . 20 oo CO rat nhiéu ban c6 i giai ding nén TS
#&%%3%33 !ging}g:)ggrb%n doc théng cam. ’ ?
cs2/97. M0t hinh tru réng dang quay déu quanh truc cua
no vl van toc khéng doi 500 vong/gidy. Mot vién dan bay
xuyeén vao hinh tru chi tao thanh mot 6. Tim van téc cla
vién dan biét rang qui dao cua vién dan tao vai truc hinh
fru mot goc vuong. Ban kinh hinh tru la 15¢cm.

Giéi.w qui dao vien dan tao vai hinh tru mc)j goc vyéng va
vien dan xuvén qua hinh tru chi tao thanh 110 nén 16 do vua
la 10i vao, vua la 16i ra cua vien dan. Muén vay, thoi gian ma
vién dan di hét quang duong bang duong kinh hinh tru phai
bang thoi gian ma hinh tru quay duoc nua vong hoac nua
vong cong voi mot s6 nguyén vong.

(n+!]

o ok \"T2)
Thoigiandobang: t=—=-—2 vin=0,1,23..
Vy 500

Vay van toc vién dan la:
15000 150
v, = 2 -cmfs = r——-T*m/.';
n+ J (H+ ]
(o) e
300

v, = '(‘2"”*”)'”? /s vwin=0123,..

CS319;. Trong mot binh théng nhau, khi @ trang thai cén
bang thi pittong thir nhat nam cao hon pittong thir hai la
h = 20cm (hinh v8). Khéi lrgng cua cac pittong la
m, = 2kg va m, = 4kg.Néu dat qua cén m, = 3kg lén
pittdng thir nhét thi hai pitténg nam ngang nhau. Néu dem

SO 100 THANG 12 - 2011
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qua cén trén dat sang

pittbng thu hai thi higu do
cao cua cac pittong la bao I
nhiéu? Lo
| = i
i;. Goi tiét dién hai nhanh _— {/

lan ot 1a S, va S, D la khoi
luong riéng cua chat 1dng.
Ta xét ap suat chat long o
hai nhanh tai dé cao ngang véi mat cha Iong ¢ nhanh 2.
10m,

10 .
Khi chua dat qua can: Sfi H10D = =2 (1)
2 23
100, m)_10m,
S| s,
Tu (1) va (2) ta co:
0
0m, . 1opp, =10t m) o my a)
LY S, Dh,
_ . m,m,
Thay (3) vao () tadugc 5. === (4)

(m, +m, )[)hl

bat qua can sang pittdng 2. Goi hiéu dé cao cua 2 phittong
la h,:

+10Dh, = 0('_’%*1."’_\_),

Thay (3) vao (4) vao phuong trinh tren ta tim duoc /.:
5 -[S'ﬁ:_ﬁ_"?;_’(_ml b o,

m.ni, m; |

Thay s6 ta dugc i, = 45¢m.
khong dang tén; mong ban doc théng cam.

cs4/97. Tim dién tro cda mach AB (hinh vé). Gi tri cua
cac dién tro da cho trén hinh. Tim cuong dé dong dién qua
cac dién tré néu dong mach chinh la 1.

Giai.Tathay dientro R /2

bang hai dién tr¢ R, mac R, B,

song song, thay dién trg
R,/ 2 bang hai dién tro R,
mac song song. Mach
dién da cho co dang nhu
hinh vé dudi day:

Xét vé dién thé, ba diém C. D va E hoan toan giéng nhau
nén hiéu dién thé gitra C va D gida D va E bang 0. Do d6
khong co dong dién qua R va mach DE nén ta co thé bo
cac mach nay. Cuoi cung mach dién trén chi gom 3 nhanh
giéng nhau, méi nhanh gém R, nai tiép voi R.. Do do:

A E&—%i(—) .Tro lai mach dién da cho, ta bo dién tro R

1

thi mach gom hai nhanh: nhanh trén la R, néi tiép voi R,,

7
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nhanh dudi la

R,/ 2 noi tiép P c R,
voi R,/ 2. Dien -
tro nhanh tréen R, . R, 18
gép hai lan dién = %
tro nhanh dudi g — :
nen de dang
suy ra:
Cuong do dong dién qua R, va R, la: ‘; :
R 21
Cuong do dong dien qua 4 va - Ia T

Chui y: Mach dién da cho goi la mach cau, R goila cau dién
tra. Khi /,= (). ta néi cau céan bang. Truong hop tong quat

diéu klen cau can bang la: R,/ R, = R,/ R,. Ban doc tu
chiing minh diéu kién nay.

khéng dang tén, mong ban doc thong cam.

CS5/97. Mot ngdi sao lam /(

déu codiéntrdla Rduwocmac 48/ \»

vao mach dién nhu hinh vé.

trén cac doan BD, BC, CD, AB,

BE trong cung mot thoi gian.

0. con dién trd doan CD bang 2R.

Giai. Diém B va diém D hoan toan giong nhau vé dién thé

Cac ban c6 16i giai dung: C6 rét nhiéu ban cd loi giai ding nén TS
bang kim loai ma moi canh

Tim ty s6 nhiét luwgng toa ra £

Ty s6 do thay doi nhur thé nao néu dign trd doan BD bang
nén dong dién qua BD bang 0. Ky hiéu dong dien 0 mach

chinh bang I, thi: 7,,= 0 1,,= 1, = ’7
]U A .
Ly lyu=R:2R=1: 2va I, +1, =-5---nen suy ra:
]H - [j l|
= (; va /,, = 2-?: = gl .

Vi lugng nhiét thoat ra trén méi dién tré la O ~ I°R nén:
O : Qe Qe * Can ' Do =0:9:9:1:4

2. Néu dién trd canh BD = 0, con dién trg canh CD bang 2R
thi ti s6 dong dién:

byl =2R:R=2:1va [y + 1 =1,
21, I
Suyra:/,.= 1(”—T
Matkhac: 7,, [, =R:2R=1:2va [ +1, = j"
. 1, L
Suyra:/,, = -6)_1 Ly = “.;_)

Do do: Qh'n :Qm‘ :Q('I) : Q.-m :Qm-. =0:16:8:1:4.
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TRUNG HOC PHO THONG

TH1/97. Mt chét diém cé khi frgng m va dién tich g duge
gitt dimg yén trong trong truong déu va trong mét tur
trirong co hu’é‘ng nam ngang. Néu budng ra, chét diém
nay sé chuyén dong theo quy dao thé nao?

Giai. Chon hé truc toa do nhu o
hinh vé. Xét truong hop dién tich

duong, ban dau hat nam ¢ géc B®
toa do.
Theo dinh luat Il Newton: i .
g
g > o d‘ 1’: v
q.E +-q.va=de (1) '

Dé thay quy dao cla hat chi nam trong mat phang Oxy.
Chiéu phuong trinh (1) Ién hai truc toa dé ta duoc:

Trén truc Ox: By (j: =mx" (2)
dt

Trén truc Oy: mg — By ‘_’;’i = my" (3)
dl

Giai hé phuong trinh trén chu y t6i diéu kién ban dau ta se
tim duoc:

‘g (Bg, . g
v bkt L qlAsmgqrf]Va .1':iﬁ [ [ —cos- B” J

B'q'\ m m B g\ m
. o B
bat R = m’; T L= — 4
B q° m
thi: X = R(wt —sinwt): v = R(1-cosaor)

Cap phuong trinh trén cho thay quy dao cua hat la duong
cycloid.

Cac ban c6 di gidi dang: Chéu Thién Nhan 12 Ly THPT Chuyen
Lé Quy Don, Binh Dinh; Lé Hoai Nam 11Ly, THPT Chuyén Nguyén
Du, Pac Léc; Pinh Ngoc Hai 12 Ly THPT Chuyén Bién Hoa, Ha
Nam; Nguyén Van Thién 11Ly THPT Chuyén Quéc Hoc Hué, Binh
Viét Thang. Bui Xuan Hién 12 Ly THPT Chuyén Lé Hong Phong,
Nam Djnh.

TH2/97. Dién tich phan bé déu trén bé mat cia mot khoi
tru ddc dai khong dan dién, ban kinh R véi mat dé mét o.
Khéi tru co thé quay khdng ma sat quanh truc doi xung
ctia no. Mt tur trurong ngoai ¢6 cam ung tr B hudng doc
theo truc khéi tru. Xéc dinh van tdc goc o cuia khoi tru sau
khi ngét tir trrong ngoai. Biét khoi lurgng riéng cda tru 1a p.
Giai. Khi ngat tu truong, tu truong bién thién theo thai gian
sé sinh ra dién truong xoay. Cuong do dién truong xoay tai
vi tri cach truc quay mét khoang R la:

R dB

Luc dién truong tac dung lén cac dién tich trén bé mat cua
khéi tru lam cho khéi tru quay quanh truc.
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Mo men luc tac dung Ién khoi tru la:

. B
I =QFER=027RIL.ER=-Rorl —— (1)

trong do L la chiéu dai khdi tru.
Phuong trinh chuyén dong quay:

. 2
=TI d;) (2) Tu(1)va(2)suyra: dw = S

PR
@ 0
20 280
: anhaive: |do=—|—dB=>w="""
Tich phan hai vé: [;‘- t ,;[;OR( oR

Cac ban c6 loi giai dang: Chu Quang Long, 12 Ly THPTChuyén
Bac Ninh, Bac Ninh; Chéu Thién Nhan, Ha Van Lap 12 Ly THPT
Chuyén Lé Quy Bon, Binh Binh; Dinh Ngoc Hai 12 Ly THPT
Chuyén Bién Hoa, Ha Nam; Dang Phuc Cudng, éng Tudn Linh 11
Ly. Bui Xuan Hién, Binh Viét Thang 12 Ly THPT Chuyén Lé Hong
Phong, Nam Binh; Nguyén Xuén Son, Bang Thé Thai 11 Ly THPT
Chuyen Quang Binh; Dang Hiru Tung, Ly K22 THPT chuyén Thai
Nguyen, Thai Nguyén; Trdn Quéc Hoang 11F THPT Chuyén Lam
Son, Thanh Héa.

TH3/97. Hai vong tron khéi Iugng phén bo do'ng déu, ban
kinhla Rvar tfep xuc ngoai véi nhau. Tai tiép diém cé mot
chat diém m. Dé luc hdp dan cia cac vong tron tac dung
Ién m c6 hop Iue bang 0 thi mét do khéi lvong dai clia 2
vong tron phai thod man diéu kién gi?

Giai. Néu truc tiép tim luc hdp dan toan bo vong tron di voi
chét diém m thi kha kho khan. Nhung néu ding dén tinh déi
xung cta cac vong tron, diéu kién hop luc bang 0 két hop
phuang phap chia nho thi van dé trg nén dé dang.

Qua tiép diém C
k¢ mot duong
thang cat 2 vong
tron lon va nho la
P va Q. Goc gila
duong thang nay
va duong néi tam
la «.. Tai P va Qlay 2 cung nhd AL, va AL, cling chan goc
Aa tu diém C: AL, = R 2Aa, AL, wr 2Aa

Khéi luong cua cac doan cong nay la:
Am, = p AL, =2p RAa Am, = p,AL, =2p.rAa

Goi r,, r, la khoang cach tu Am,, Am, dén tiép diém C. Vi
Aa rat nhd nén ta co:
hx2Rcosa r,=2rcosa

Luc hép dén gita Anr, voi m va Am, voi m la:

e m.Am, _ Gmp,R2Aa

# (2Rcosa)

AF; =g om,  Ompyr2de
Y (21' cosa)

SO 100 THANG 12 - 2011
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via batki, hop luc AF] vz AF, bang 0, tic 1a AF, = AF,

o PR
Tudosuyra: —=—
Py F
Céc ban c6 16i gidi dung: Nguyén Thé Nam 11 Ly, Chu Quang
Long, 12 Ly THPTChuyén Bac Ninh, Bac Ninh; Chau Thién Nhan,
Ha Van Lap 12 Ly THPT Chuyén Lé Quy Pon, Binh Dinh; Lé Hoai
Nam 11Ly, Pham Song Luong 10 Ly, THPT Chuyén Nguyén Du,
Déc Lac; Dinh Ngoc Hai 12 Ly THPT Chuyén Bién Hoa, Ha Nam;
Nguyén Van Thién 11Ly THPT Chuyén Quéc Hoc Hué; Pang Phuc
Cuangii1 Ly, Binh Viét Thang, Bui Xuén Hién 12 Ly THPT Chuyén
Le Hong Phong, Nam Binh; Lé Xuan Bao, Nguyén Quang Linh
10A3 THPT Chuyén Phan Boi Chau, Nghé An; Nguyén Xuan Son
11 Ly THPT Chuyén Quang Binh; Dang Van Hién 10 Ly THPT
Chuyen Thai Nguyén; Pham Burc Huy, 12A7 THPT Tran Dai Nghia,
TP Hé Chi Minh.

TH4/97. Hai thanh
dong chét giong nhau,
moi thanh ¢6 khoi
lgng M, chiéu dai L
duge néi khdp vaéi nhau
va tao thanh hinh chir
V I6n nguge nhu hinh
vé. Dau dudi cda thanh bén trai dugc gan véi san qua mot
ban 16, ddu bén phéi c6 thé truot khong ma sat trén san.

Ban dau giir hé sao cho géc 0 = 45°. Tha nhe hé. B6 qua
moi ma sat.

a) Tinh phan luc
ctia san lén thanh
bén phai ngay sau
khi tha.

b) Tinh téc dé géc
cia méi thanh khi
ching lap véi san géc 0 ( 0 < 0 < 45%).

Giai: a) Goi Q va Q "la luc tuong tac gidia hai thanh. Ngay sau
khi tha thi van toc cac diém trén méi thanh bang khong, G, co
gia toc tiép tuyén la ¢, ( co hai thanh phan nam ngang va
thang ding la a, va a ) theo phuong vuong goc vai thanh 1.

Do 6 thai diém dau nén G, co gia toc @> ma thanh phan cua
no theo phuong ngang va phuong thang diing I 3a,vaa,.

Do Ion gia téc goc cua hai thanh bang nhau.

Phuong trinh chuyén dong quay cua thanh 1 guanh A:

mg icos 45° — Ol cosax = —’fl—_}/ (1)
2 3
Phuong trinh chuyén dong quay cua thanh 2 quanh G,;
7 (2

[ . mi
—Q—sing = —
Qyrina=—

Phuong trinh dinh luat Il Newton cho chuyén déng cua khéi
tam cua thanh 2 theo phuong ngang va phuong thang dung la:
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VAT LY & TUSI TRE
Qcosa =m3a, (3)  mg+Qsina—-N = ma, (4)
Mat khac ta co: @, = a, =a.cos45";a=y.l/2 (5)

Tmg

Tu (1) dén (5) ta tim doc: N = - 103

b) gy dung dinh luat bao toan co nang cho hé ta sé tim duoc

NP

I (1+3sin’ 0)

0 =0, =

Céc ban c6 I6f gidi ding: 11, vz 1 512 Ly THPT Chuyén Le Quy
Bon, Binh Binh; Dinh Ngoc Hai 12 Ly THPT Chuyén Bién Hoa, Ha
Nam; Bui Xuan Hién, Dinh Viét Théng 12 Ly THPT Chuyén Lé Héng
Phong, Nam Binh.

THSIT. \et ban céu thiy
tinh trong suét ban kinh R
va khéi lugng m, co chiét
suat n. & méi truong bén
ngoai ban cau, chiét suét n R
bang 1. Mot chum séng
laze don sac song song di
t0i vubng géc va phan bo
déu & khu vuc trung tam
mat phang ban cadu nhu
thay trén hinh 3a. Gia téc
trong trvong £ hudng
thang dimg xuéng dudi.
Ban kinh & cua tiét dién hinh tron cua chum laze rat nhé
so voi R. Ca ban cau thdy tinh va chum tia laze déu doi
xumg truc déi vadi truc z.

Baén céu thiy tinh khong hép thu anh séng laze. Bé mat
cuia né duge phi mét Igp mong vat liéu trong sudt sao cho
su phan xa co thé bé qua dugc khi dnh séng di vao va di
ra khoi ban cau thdy tinh. Quang trinh ctia chum énh sang
laze qua Iop bé mat khéng phan xa cing co thé bd qua.
B6 qua céc s6 hang bac (S5/ R)' hoac cao hon, tim cong
suat P cda chum tia
laze cén thiét dé céan
béng vai trong hrong
cua ban cau thdy tinh.
Giai. Tu hinh vé, theo
dinh luat khuc xa tai A
trén mat cau, ta co
nsinf, =sind, (1)
Vi cac goc be va ta bo
qua cac so hang ¢d ( &
/ R )* cua cac ham sin
trong (1), ta co
no, =6, (2)

™
>
—>

[l

10

Trong tam giac FAC, ta co
p=60-0=n0 -6 =(n-1)6 (3)

Gia su fola tan s cua anh sang toi. Goi n,, la so photon tGi
mat phang cla ban cau trén mot don vi dren tich va trong
mét don vj thoi gian, thi tong sé photon toi mat phang do
trong mot don vi thoi gian bang n, 7 * va do do cong suat
P cuia cac photon t6i mat phang nay la (n,ms )(hf;,), voi h
la hang s6 Planck. Tu do, ta co

'

n, = ——
P )T()‘.-hf” (4)

S6 photon t6i hinh vanh khan trén mat phang ban cau co
ban kinh trong la r va ban kinh ngoai la r + dr bang
n(2zrdr), trong do » = Rtan 6, = R6, , Do do,

n,2xrdr)=n,(27R*)0d6, (5)
Thanh phan z ctia déng lugng do cac photon nay bi khuc xa

0 mat cau mang di trong mot don vi thoi gian (cang chinh
luc tac dung nguoc lai trén ban cau) bang

dF. = nf,(2;rrdr)%c'oéﬂ ~ n,,(zfmﬂ)f’ﬁ[ 7 indf}
c C

e e
c 2

Vay thanh phan z cua luc toan phan do tat c& cac photon
khuc xa trén mat cau tac dung lén ban cau la

O
£ =n 2R j[a Lol b ()‘]d()
0

&
hfu (1-n)*

= R‘ - e

=7 ( 2 6 1 (7)

m m

Véi 9, ~tan@, = i .Thay vao trén va nho rang
oo P
T aco
g ARP b 5 (-n) 87
75°hfy ¢ R® 4 R)

L !_g;q)f_ai
c 4R’

Vay luc nang quang hoc bang téng cac thanh phan z cla
cac luc tac dung bdi anh sang tdi va anh sang khuc xa trén
mét cau thuy tinh va dugc cho bdi cong thic

r g r [1 Q- (1-n)y’s* P

)
( = i )" H)ZE-_-}: 2
4R ) 4R c

C C <

Cho biéu thic trén bang trong luc cta ban cau thiy tinh ta
nhan dugc cong suat laze tdi thiéu dé nang ban cau thay tinh
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4mgc R 3
(n-1)'6
Cac ban c6 161 giai dung: Chau Thién Nhén, Ha Van Lép 12 Ly
THPT Chuyén Lé Quy Bén, Binh Dinh; Dinh Ngoc Hai 12 Ly THPT

Chuyén Bién Hoa, Ha Nam; Bui Xuan Hién, Dinh Viét Thing 12 Ly
THPT Chuyén Lé Hong Phong, Nam Binh.

nay lén bang P -

DANH CHO CAC LOP KHONG CHUYEN
VATLY

L1/97. Trén mat ban ndm ngang nhan co 3 chét diém 1,

2, 3 cung tich dién (¢ > 0)°va co cung khéi lugng m.
Chung dugc dat ¢ dinh tam giac déu, canh [, trong tdm tai
C. N6i 1vai 3, 2 vdi 3 bang
thanh cumg nhe, khéng déan
dién nhu hinh vé. Biét van
téc ban dau cda cé ba chét /
diém déu bang khéng va

khéng c6 ma sat gira cac 2
thanh néi va mat ban. Sau

mét thoi gian tu chuyén dong thi chét diém 3 dén C. Tinh
vén toc chét diém 3 khi vira dén C.

Giai. Xet hé ba chat diém. Do tinh d6i xting nén khéi tam
cla he tai C. Cung do tinh doi xung nén hop luc ctia ching
bang khong. Vi thé khoi tam khong chuyén dong.

Luc tinh dién cua hai chat diém bat ky la luc day nén 1 va
2 xa dan ra, vi ¢d thanh noi khong gian gida 1va 3, 2va 3
khoang cach gitia chung khong

dai. Do vay ma 1 di sang phai va -
di lén, 2 di sang phai va di /
xuong. Vi khéi tam khong doi & .
nen 3 di sang trai hudng vé C. )
Khi 3 dén C thi 1, 2, 3 thanh moét /
duong thang. Tai C, v, huéng y—r

sang trai, v,.v, huéng sang phai.

e L I
Tong dong nang cua hé la Ek:-z—mv, +2 Emv,

Do tinh déi xtng va dinh luat bao toan dong luong:
mv, = 2mv,

Bién thé ban déu: £, = 3k 5’1—'-
Vai k la hang so tinh dién
Khi chét diém 3 tai C thi dien thé cla hé la

E --Zk----+kq
21

Tu dinh luat bdo toan ta co: £, = E, + E,

SO 100 THANG 12 - 2011

Tu cong thuc trén gidira v, = \fg"_‘ff

Cac ban c6'16i gidi ding: Nguyén Ngoc Minh 11A3, THPT Thai
Hoa, Nghé An; Pham Céng Thudng 11A1, THPT Nguyen Gia Thiéu,
Ha Nai.

L2/97. Mot luong khi i

turéng thure hién mét chu

trinh duwoc biéu dién

trong hé toa do p — T c6

dang la mot duong tron 1
nhu hinh vé. Bon vj cla

cac truc duogc chon la
p.-va T, . Nhiét do thap 0 1
nhét trong chu trinh la

T, Tim ti s6 gitta khdi luwgng riéng Ién nhét p, va nho
nhét p, cia lugng khi d6 khi thay déi trang thai theo chu
trinh trén.

Gidi. Tu phuong trinh trang thai khi ly tudng, ta co:

A p(pc)

T(1;)

al

= %T d6i véi mot luong khi xc dinh (C Ia hing s6). Tu

phuong trinh trén va do thi co thé tim duoc diém goc O. i
voi mot qua trinh dang tich biéu dién mot duong thang qua
géc O, véi moi goc

nghiéng khac nhau Ung o
voi thé tich khac nhau. [T
Thé tich cang 16n thi goc e
nghiéng cang nho. Tu A e
do suy ra thé tich Ion Ay
nhat cua chat khi nay la _ — B
V,, va nho nhat la V. = l T/T,
Va do do:
)
Ve P
Vaoi OA va OB la hai tiép tuyén voi vong tron ké tu O. Tu
phuong trinh khi ly tudng ta lai co: PiVa _ Pi¥s
r—l T:‘)’
(e
T 5
Ritra; £ = Pula _\Pc )\ e =tan" S

Py (f] [p}
V8 Pe

Goc B suy tu hinh vé. Ngoai ra con cha y rang a + 3 = g

6 3(7? ] (l—tanaf]2
nén —-=tan’| ——a |=| —
0, 4 | +tana

Tu hinh vé ta théy tan o = %., CB = r : bén kinh vong
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ton OC =2, vay OB =2+’
P l—rW
I+r \/7 r

Tu hinh vé ta con théiy ban kinh r cta chu trinh va nhiét do

Thay vao cong thuc trén:

e , : T
thap nhat 7, con ¢o quan hé: r=1- ,r‘
.

I(Tll} ]+2T;]__[’TI‘JJL
& T
I+([f‘ I+2T“—- I
T, 8

2
0
L

L3/97. Lap dién tré thudn A c6 ghi (10 V; 2,0 W ) vao
nqudn dién c6 suat dién dong khong doi thi cong suét tiéu
thy trén n6 1a 2.0 W. Héi néu Idp dién tré thuén B ¢6 ghi
(10 V: 5.0 W )vao nguén néi trén thi cong suét tiéu thu
trén no c6 thé nhé hon 2,0 W hay khong? Tai sao?

Giai. Co kha nang. Vi:

Goi R, va R, la dién trd cua hai dung cu Ava B.

10° 10

R, =—=350€2 R, = =20Q
2,0 )

)

Khi dung A, cong sudt tiéu thu vua du cong suét dinh muc:

]

p=|-5—| R=2w
R +r

Khi dung B cong suét tiéu thu thuc té la:

-

P=|——| R <2W
R, ¥+ -

Tu do néu dién trd trong ctia nguon tang Ién thi du dé cong
suat tieu thu < 2W. r>10J10Q

Cac ban co l¢i giadi dang: Pham Céng Thudng 11A1, THPT
Nguyén Gia Thiéu, Ha Néi; Nguyén Van Tigp 12A1, THPT Hou Loc
4, Thanh Hoa.

DANH CHO CAC BAN YEU TOAN

T1/97. Tim céc s6 tu nhién m,n sao cho:
142434440 = m’
Gidi. Ta co voi n = 1 thi m = 1, voi n > 1, khi do
11+21+3M+ .. +n! chia hét cho 3 suy ra m chia hét cho 3. Do
d6, m3 chia hét cho 27, ma vai »# =9 thi n! chia hét cho 27.
Mat khac, ta co 1/+2/+31+.. +8! = 46233 khong chia hét
cho 27. Do d6, khéng co nghiém véi » > 8. Thu vai truong
hop n =2, 3, 4, 5, 6, 7 déu khong ton tai gia tri n sao cho
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11+2/+3/+.. +n! chia hét cho 27. Vi vay, phuong trinh chi
conghiemm=n=1.

Céc ban c6 |&i gidi dung: Tran Anh Tai, 1op 9A, THCS Yén Phong,
Bac Ninh; Tran Van Buc, lop 10 Toan, THPT chuyén Bién Hoa, Ha
Nam; Pham Quang Huy, 16p 7A4, THCS Tran Bang Ninh, Trinh Thi
Viét Ha, 16p 11 Toan 2, Pham Truong Giang, 1op 11 Toan 1, Ninh
Dirc Phong, 16p 11 Ly, THPT Lé Hong Phong, Nam Binh; Nguyén
B4 Khanh Hoa, 16p 11A1, THPT Hoang Mai, Nghé An; Lé Quang
Ding, 16p 7D, THCS Nhi Ba Si, Thanh Hoéa; Nguyén Hai Linh, 11
Toan, THPT chuyén Nguyén Tat Thanh, Yén Bai.

T2/97. Cho céc s6 dong x,, x,...., x, . Chumg minh rang:
o x X2 XX, .t X,
+ +ot > :
el SR AL S X A5 2

Giai. ap dung hé qua cla bat dang thic Bunhiacopxki

ta co:

'y i x, X, X, 4t x,)
e 2+ —2—2 Efan ")
X EXy Xty x bk 2ty Feckx)

Dau “=" xay ra khi va chi khi x,
Cac ban c6 1&i gidi ding: C6 rat nhiéu ban giai dung nén toa soan
khéng dang tén. Mong ban doc théng cam.

T3/97. Cho tam giac ABC, ZA=90". D Ia trung diém
canh BC, F Ia trung diém canh AB. E, G lan luot 4 trung
diém cia AF va FB. AD cét CE, CF. CG lan luot tai P, Q, R.

=X, =.= X,

Xac dinh ti € o
ac din 'eQR

LJ

Giai. Do Q la trong tam cta tam giac ABC nén —= 0 Do

mat khac do tam giac ABC vuéng tai A, nén DA=DB = DC
FH _FG |

Goi H la giao diém cua DF va CG. Ta co =
AC  AG 3

my TD Ly HD R e B = 4D

AL 2 AC 6 RD 7
1 ... 1 -+
:>QR:§AD—;]-AD:ETAD (1). Ha Goi J la trung

diém canh AC, K la giao diém cua DJ va CE. Dé dang

— JK 1 JD AP AE 2
chung minh dugc —=—,—=2= = ==
AE 2 AE PD KD 3
T R pQ——AD—EAD_iAD @)
5 15
T (1) va () ta.co 2 =~
u(1)va(2)taco OR 5

Céc ban c6 1&i gidi dang: Co rét nhiéu ban giai diing nén toa soan
khong dang tén. Mong ban doc théng cam.
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PE THI TUYEN SINH THPT TiNH TU XUYEN,

TRUNG QUOC, NAM 2008.

(Thoi gian lam bai 90phut)
|. Loai céu héi lua chon 1 dap an dung (8cau, moi cau
2diém, tat ca 16 diém).
1. Ca heo ngoai bién c6 thé phat va thu song dé phan doan
kich thuoc, hinh dang va vi tri cac vat. Song do ca heo phat
rala
A. song am tan s6 duoi 20Hz.
B. song sieu am, tan so dudi 20Hz.
C. song am tan so6 cao hon 20000Hz.
D. song siéu am, tan s6 cao hon 20000Hz
2. Vé hién tuong nhiét trong sinh hoat, cau noi chinh xac la:
A. Quan ao uot phoi kho la hién tuong thang hoa.
B. Bun 16ng dé luu ctu mot noi bién thanh than kho la hién
tuong dong dac.
C. Hoi trang & phia trén mat hé nudc vao budi sang mua
dong la hien tuong ngung tu.
D. Vién bang phién dé lau bién mat la hién tuong hoa hoi.
3.Trong cac nhom vat chat dudi day, nhom dan dién tot fa:
A. Nguoi, Trai Dat, chat déo.
B. Rudt but chi, dau hoa, cao su.
C. Binh nudc khoang, dau hoa, gom su.
D. Trai Dat, day dong, nudc muoi.
4. Mot ngoai luc F theo phong nam ngang giu cho khoi g0
dung yen tren tam bang den
thang dung nhu Hinh 1. Khi
do lon luc F tang dan thi luc
ma sat tac dung 1én khoi go:
A. khong doi
B. tang dan
C. giam dan
D. khéng co cach xac dinh.

5. Hinh 2 mo ta mét s6 mon thi dau thé thao Olympic Ian

3 7
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thu 29 nam 2008. Néu trong luong than thé cac van dong

vién nhu nhau thi mén tao ra ap luc 16n nhat 1én mat dat
nam ngang la:
A.bancung B.cuta

6. Hinh 3 1a so dé mach

C. dau kiém  D. ban sung.

nam cham dién. Khi dong s D
khoa S thi cuong do nam | :j:
cham bién déi va cuc nam R —
cham seé la: =3
; _ "
: B

A. Cuong do tu truong

tang, dau A sé la cuc N.

B. Cubng do tu truong gidm, dau A sé la cuc N.
C. Cuong do tu truong tang, dau Asé lacuc S .
D. Cuong do tu truong giam, dau A sé la cuc S.
7. Trong nghién cuu vat li nguoi ta dung mot so phuong
phap nhu: “phép mo hinh hod", “phep thay thé tuong
duong’, “phép ngoai suy”. Trong vat li pho thong co mot so
vi du thuc té sau:

(1)Khi nghién clu dong dién, nguoi ta so sanh dong dien
vai dong nuoc chay. (2) Dung duong suc mo ta cuong do tu
truong; (3) C6 thé dung mot hop luc dé thay thé cho hai hay
nhiéu luc cung tac dung vao mot vat thé. (4) Ding téng tro
thay thé cho hai dién trd mac song song. Trong cac vi du
thuc té do, cac phuong phap giong nhau la:

A. (1)(2) B.(2)(3) C.(3)(4) D.(1)(4).
8. Nhiing gia dinh hién dai dung den chiéu sang cung voi
cong tac va den bao. 7, la dén bao (den chi thi) va L, la
dén chiéu sang. Thuong thi khi dén /., sang thi den L tat
va nguoc lai. Do do sang cla den bao rat nhd nén céan phai
bo tri cong tac S theo so dé thich hop. Ban hay chira so do
thoa man diéu ndi trén trong 4 so do dudi day?

ol
L: l2 S
220V 220y L
Y { -
A B
| [ [ 1 |
220v Y3 Q? 220V S
T Lf . T T
C D
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Il. Loai cau héi dién chd tréng (8 cau, mdi cau 2 diém, tat
ca 16 diém)

9.Hinh 5 la anh mét hé
quang hoc cua may
anh. Tac dung cua vat
kinh tuong duong Vi nap thuy tinh
157108 (11| S — (chon

dién: “16i" hoac “lom”);

anh cua no tao ra la

4] —— (chon dién: “thuc” hoac “a0”), nhd hon vat.

10. é thuan tién cho hanh khach cac nha ga thuong lap
dat cau thang may tu dong nhu Hinh 6. Trén thang may
dang lén véi van téc khong doi, ban Tiéu Khanh dang
................ (chon dién : “ding yén" hoac “chuyén dong")
so voi thang may, con
luc do ban Tiéu
Khanh trén mat
phang nam ngang

. vatkinh

cia thang may
............. (chon dién:
‘lon hon", “bang”

hoac “nho han”) trong
luong cua cau ta.

11. Nguoi ta thuong pha ruou mau tu cac loai rugu tét co
mau sac va ndng dé khac nhau. Lay mét loai rugu ¢ mau
sac chu dao. Dung phéu dai cam vao toi day binh. Dé ruou
pha ché déng déu ta sé do vao binh lan luot cac loai ruou
conoNg do ......ooeeeeeen (chon dién “tu thap dén cao” hay
“tu cao dén thap"). Sau mot kheang thoi gian su phan céch
cac loai rugu khong con, ta noi rang cac phan tu vat chat
12. Mot cuc g6 trong luong 20N dat trén mat ban nam
ngang (hinh 7). Canh ban treo mét réng roc c6 dinh. Trong
luong ctia day co thé bo qua. Dau day ndi vai dia can trong
luong 1N. Khi dét vao dia mot qua can 100g thi cuc go van
khong di chuyén. Luc do cuc go chiu mét luc ma sat la
.............. N: khi
dat vao dia can qua
can 300g thi qua
can dich chuyén
sang phai voi van
toc déu. Luc nay cuc
qo chiu mét luc ma
sat la ........... N.
(lay g = 10N/kg)

13. Trong qua trinh tau v try tang toc di lén cao, co nang
cliatau .........ooee.. (chon dién “tang”, “giam” hoac “khong
doi"). Khi phi thuyén di trén quy dao on dinh, ¢ trang thai
khong trong luong, khoi luong ctia phihanhgia ...............
(chon dién “tang’, “gidm” hoac “khong ddi").

14

14.Bép 10 dién tu la bép ap dung nguyén ly cam Ung dién
tu: dong dién cam ung dugc sinh ra trong mach kin cta néi
kim loai dét trong tu truéng khong ngung bién déi. Dong
dién chay trong néi kim loai la dong dién cua mach dién
khép kin. Pay lasusudung ............. (chon dién “hiéu ing
hoa hoc”, “hiéu ung ti" hoac “hiéu Ung nhiét") clia dong
dién dé gia nhiét ndi kim loai. Noi nang ctia ndi co dugc la
nho phuong thuc ............ .

15. Hinh 8 va Hinh 9 1a hai buc anh cua nha bao nao do
chup sau mot tran mua tuyét. Hinh 8 la mot 16p bang tuyét
day phu trén duong day dién cao thé. Bang tuyét da lam
............ (chon dién : “tang” hoac “giam”) luc do cla cot
dién voi day dién cao thé. Hinh 9 la canh xuc tuyét trén
duong. Muc dich viéc xuc tuyét mat duong la dé tang
............. gitia xe va mat duong.

16. Sau budi hoc, thay Chu thuong dén phong may kiém tra
tong cong to dién. Mot cong to dién co ghi “220V 5A 50Hz
2500 R/kWh", dia quay cua dong ho chay thong tha. Thay
dung dong ho deo tay do trong 5 phut, dia quay dugc 5
vong. Nhu vay dién nang tiéu thu trong 5 phut do la
.............. J.

Thay rd lai kiem tra phong va thay con 20 may tinh cung
loai van & trang thai cho. O trang thai do, moi may tiéu thu
mot cong suét la ....\W

lll.Loai cau hoi vé hinh (méi cau nhé 2diém, tat ca 6diém):
17: (2diém): Trén hinh 10 Ia
tam bang den ¢ tu tinh duoc
treo thang dung. CO mét quén
¢ bam vao tdm bang va dung

yéen. Ban hay ve ra cac luc tac 7

dung vao quan co theo phuong

thang dung.

18. (4diém): Hich 10
(1) Hinh 11 la hai tia FILS TSI L I LA
phan xa a va b cua

mot  nguén  sang

diém dat trudc guong B
phang. Hay vé ra cac a

tia toi va tim vi tri

nguon sang diém S .
(2) Hinh 12A 1a mot loai diéu chinh anh sang deén dién.
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Buong net dut vua la day dan vua la can gat, khi quay can
gat luon luén tiép xdc vai vanh tron tai P; vanh tron phu
mang mang than coi nhu day dién trd. Dong dién co thé di
vao tu diém D, t6i tiép diém P r6i qua dién trd ra dau C hoac
dau E. Hinh 12B la so do mach dién dén chiéu sang. Hai
dau dé ho néi vai bo

phan diéu chinh ¢ 220V
hinh 12A. Ban hay vé m 5
cach ndi hai dau hd

noi trén voi hai trong

ba chét C, D, E sao

cho khi quay can P

theo chiéu kim dong

ho thi bong dién tang do sang.

IV. Loai cau hoi thuc nghiém (2c4u, mbi cau 4diém, tat
ca 8diém):

19. (4diém)

(1)Hinh 13 la phép do duong kinh déng 1 xu. D6 dai duong
kinhla ....... cm.

Ban Khanh di mua cho minh géi mi an lién va mudn tu kiém
tra xem khoi luong c6 dung nhu ghi bén ngoai géi la 132g
hay khong. Khanh diéu chinh thang bang mot cai can va
dem can khoi luong goi mi. Qua can va du xich thé hién tren
Hinh 14. Khoi lugng cua goi mi an lién can duoc la ... g.

(2) Nhom ban hoc ham
thich vat li lam thuc
nghiém trén nui cao nhu
Hinh 15. Ap suat khi

chan khong

740mm

i 760mm
quyén la ............. mm
thuy ngan, diém soi cua ap. ap

e g de suat suat
gl o3E s - J— Khi e
100°C (chon dien “cao quyen quyén
hon”, “thap hen” hoac
‘bang. Hinh 15 |

204diém): (1) Trong thi nghiém “Nghién cuu diéu kién can
bang’, trudc tién chinh con 6c dé lay thang bang hai dau
can. Nhu vay, khi can ta sé doc truc tiép cac ...... ...... tu
trén don can. Néu phat hién thay dau trai cao hon thi ta diéu
chinh 6¢ bén phai dich vé phia dau ............ hodc van oc
dau ben trai dich chuyen vé .......... ..

(2) Hinh 16 la sy trinh bay ba I&n thuc nghiém cua ban

SO 100 THANG 12 - 2011
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Minh, trong do trong luong méi qua can 1a 0,5N va khoang
cach moi vach chia trén don thang bang la 5cm. Sau day la
bang ghi chép cta ban Minh:

Sothir | Luc Tay don Luc Tay don
tu F,(N) L (cm) F,(N) L,(cm)
1 | 15 | 10 il 15
2 | 1 20 | 2 |10
3 . OSﬁ_ B 1| 1F_

Trong do F,, F, la céc luc phat dong va L,, va L, do dai cac
canh tay don luc git thang bang hai bén. Lan thi ba ban Minh
dung can 1o xo lam qua can, biét trong Iuong ctia can 16 xo la
0,8N. Qua bang ban hay tinh do dai canh tay don L, vao 6 tréng

Lngl L L’l‘%'rno-
g | % .gﬁ g j %’
F A : Fi
r— r—\ T\

V.Loai cau hoi tinh toan (mot cau 4 diém, yéu céu viét ra
nhamg diéu rét can thiét va cac buréc tinh toan chinh, cudi
cung viét dap s6 ma khong can giai thich):

21. (4dieém): Co mot loai binh hap thu nang luong Mat Troi
va giu nhiét bang I6p chan khong. Binh nudc hap thu anh
sang Mat Troi chuyén hoa thanh néi nang. Hiéu suat
chuyén doi quang — nhiét cta binh nay la 40%. Biét rang
nang luong cua Mat Trai t6i binh trong mét gio trong ngay
quang may la 5,25,10°/, théi gian hap thu nang luong Mat
Troi trong ngay |a 8h. Tim:

(1]Trong ngay quang may binh da hap thu dugc bao nhiéu
nang luong Mat Troi?

(2)Néu mi binh voi luong nuéc ban dau la 125kg ¢ nhiét do
30°% thi sau mot ngay nhiét do ctia nuéc trong binh tang
Ién dén nhiét do bao nhiéu? Biét nhiét dung riéng cua nuéc
la ¢ = 4,2.10°/(kg.°C)

IV.Loai cau hi nhiéu Iuta chon (4 cau, méi cau 3 diém, tat
ca 12 dfem) Ban chon diing va du dap an dung duge 3
diém méi cau. Chon ding ma khong du duge 2 diém, chon
sai hodc khéng chon duge 0 diém.

22. Hinh 17 la mot can ban thuong thay. Nhing cau noi
dung vé can ban la:
A.Cén ban la dung
cu dé xac dinh khi
lugng cua vat thé.
B.Pem can ban lén
Mat Trang ma can
thi khong xac dinh

du xich

don cin

dia qua cin
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duoc khoi lugng vat.
C. Oc ben trai can ding dé diéu chinh thang bang ca can
can truoc khi can.

D. Nguyén tac dé do trong lugng cua can ban la diéu kién
thang bang cla can can.

23. Ngay 24 thang 10 nam 2007, Trung Qudc da phong
thanh cong vé tinh nhan tao clia Mat Trang Hang Nga 1.
Qua 11 thang 5 ngay Hang Nga 1 van con quay xung quanh
Mat Trang. Vé viéc nay nhing cau noi dung la:

A. Khi phong tén lua, nhién liéu long chay; co su chuyén
hoa noi nang thanh co nang cua tén lua.

B. Khi tén lua dang tang toc di Ién, dong nang cua no giam,
thé nang trong truong cua no tang.

C. Khi Hang Nga 1 chuyén dong tron déu trén'quy dao quanh
Mat Trang thi nd khong chiu tac dung cua mét luc nao.

D. Khi Hang Nga 1 lam viéc, nang luong can thiét do cac
pin Mat troi cung cap.

24, Trong so do mach dién Hinh 18, hiéu dién thé nguon dién
va dién tro bong den la khong ~
doi. Néu bién trd con chay di A2

chuyén tu trai qua phai. Loi du ey :

doan nao sau day la dung:

A. So chi ampe ké giam it ®
B. SG chi ampe ké tang nhiéu .

C. S0 chi von ké tang nhiéu. g1

D. S6 chi von ké khong ddi.
25. Trong luong cua qua cau kim loai trén Hinh 19 1a 50N
va qué cau dung yén trong can chua nudc. Khi mac qua
cau vao lyc ké thi luc ké chi 30N (xem hinh). Trong truong
hop nay diéu khang dinh nao sau day la dung?

A. Qua cau kim loai chiu tac dung
cua luc acsimet co do 1on 20N.
B. Qua cau kim loai chiu hai luc
tac dung.

C. Khoi luong riéng cua qua cau
kim loai la 2,5g/cm?.

D. Ap luc ctia qua cau kim loai lén
phan day ctia binh nuoc la 20N.
Vil.Loai cdu héi thuc nghiém va nghién citu (tat ca 5
diém): -

26. (5 diém)Trong thi
nghiém do cong suat
dinh muc cua bong déen
nhd co hiéu dién thé
dinh muc la 2,2V:
(1)Trén Hinh 20, mach

16

dién thi nghiém chua
noi xong. Ban hay ve
thém nhung day noi
vao Hinh ve 20 cho
hoan chinh va vé so
do mach dién vao
khung Hinh 21.

(2) Bang ghi chép thuc nghiém va tinh toan dudi day:

S6 thir tu thuc nghiém 1 2 3

Hidu dién thé U (V) 160 | 2,20 | 250
Dong dién 1 (A) 018 | 022 | 024
Coéng suat P (W) 0288 | 0,484 | 0,60

Cac ban hoc sinh so sanh dé sang cta bong dén lan thu hai
s0 voi lan thu nhat, do sang lan thu ba so vai lan thu hai.
Em hay rut ra 2 két luan:

a. Cong suat dinh muc cia bong denla ......... W.

D

(3)Cac ban hoc sinh do con ding bang so liéu do dé tinh
toan gia tri dién tro day toc bong den. Két qua ¢ bang dudi:

$6 thit tu 1 2 3

Hiéu dién thé U (V) 160 | 220 | 250
Dong dién | (A) 018 | 022 | 024
Dién trg day toc R(Q2) 8,89 | 10,00 | 10,42

Néu lay gia tri trung binh cla dién trd qua ba lan do, coi la
hang so khi dén sang, thi ban cho rang............... (chon
dién “co thé duoc” hoac “khong thé duoc”).

Vill.Loai cau héi tinh toan (mdi cau nhé 2diém, tat cé 13
diém) Yéu cau 167 gidi co thuyét minh va viét cac budc tinh
toan chinh. Chi viét dap s6 khong thi khéng durge diém.
27. (6diém) Mot cuc go hinh lap phuong, canh dai 10cm,
khoi lugng riéng 1a 0,6.10°kg¢ / m* dugc dat vao trong chau.
(1) Ban dau chua co nudc, néu tu tu do nudc vao chau thi
khi bat dau cuc go ndi Ién tach khoi mat day chau thi nuéc
trong chau cao bao nhiéu? Cho ¢ = 10m / s°.

(2) Tiép tuc cho
nuoc vao chau cho
dén khi 46 sau cua
nuéc 1a 16cm. Khi
do ap suat cua
nuéc léen mat day
cuc go la bao
nhiéu?
28. (7diém) Do thién tai, do thoi tiét hay do su c6 nao do ma
mat dién. Nhing llic dé nhing may phat dién nhé thuong
phat huy tac dung trong céac gia dinh. Hinh 23 Ia t6 may
phat dién cd nhd dung dau. May nay dét dau, noi nang
duoc giai phong chuyén hoa thanh co nang, co nang lai
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chuyén hoa thanh dién nang dung cho cac dung cu tiéu thu
dien. Cac loai may phat nay bén ngoai c6 in bang ma hiéu
cung cac thong so ky thuat khi may hoat dong binh thuong:

May phat déng (may hoi dau) [May phat dién

Ma hiéu  XGQF5.0 Ma hiéu XGQF5.0
Cong suat dinh mic 8,3kW Céng suét dinh mirc 5kW
Do 6n 73dB  |Hiéu dién thé dinh muc 220V

Thdi gian lam viéc lién tuc 8h|Tan sd dinh mic 50Hz
Lam ngudi bang nudc lanh  (Bao vé dién ap tu dong

(1) Trong thoi gian lam viéc lién tuc cho phep, may phat
dién cho bao nhiéu kW.h dién?

(2) Biét nang suat toa nhiét cua dau la ¢ = 4.6.10°//ke va
khi dau chay hét hoan toan thi chuyén hoa duoc 75% noi
nang sinh ra cong. Hoi moi gio may dot hét bao nhiéu gam
nhien liéu?
(3)Hiéu suat cia
may chuyén hoa
noi nang thanh
dien nang la bao

nhiéu?
DAP AN
I (16diem)
1.0; 2.C; 3.D; 4.A;, 5B, 6.A; 7.C. 8.B
Il. (16diém)
9. 16i; thyc;  10. dungyén, bang;

11. tu cao dén thap, khong dung lai vi chuyén dong hon loan;
12. 2; 4; 13. tang, khong doi;
14. hiéu ung nhiét;

truyén nhiet 1 1

15. tang, ma sat; /

16. 7200, 1, 1 |

Il (6diem) 2

17. (2diém) Nhu hinh 1. /

18. (4 diém) ‘

(1) Nhu hinh 2
(2) Nhu hinh 3
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IV. (8diem)

19. (4diém) (1) 2,50; 133 (2) 740; nhd hon

20. (4diém) (1) canh tay don luc; trai; béntrai (2) 12,5
V. (4diém)

21.(1) O, =5,25.10"J / h.8h.40% =1,68.10" J (2diém)

2) O, =cm(t—1,) Gidirar=62°C (1diém)
VI. (12diém)

22.A;C; D 23.A;D 24.A;D 25.A; C
VII. (5diem)

26. (1) N6i mach
dién nhu Hinh 4.
Mach dién trong
khung ve nhu Hinh
5 (2diém)

(2)a.0,484 b.Do
sang cua bong
den do cong suat

den quyét dinh.
(2diém)

(3) khong thé
duoc (1diém)
VIIL. (13diém)
27. (1) Khi cuc
go bat dau roi
khoi day chau:
p Ve =p Ve Tucla pyga’h=p,gad’

pea  0,6.10%10

y h = = .
Do do Py L0.10°

=6.0cm  (2diém)

(2) Khi nuéc sau 16cm, mat dudi cuc go nam 6 do sau
h' = 6cm. &p suat cua nudc lén mat dudi cuc go la :
p=py.gh'=1,0.1010.0,06Pa = 600Pa  (2diém)
28. (1) W = Pt = 5kW.8h = 40 KW.h (2diém)

(2) Noi nang cua dau chuyén hoa thanh co nang;

Moi mét gio luong déu tiéu hao la:

m = 8300.3600s /(4,6.10" J / kg.75%)

<=ff, Bhig L
ret Pt , =
(3) 5="— =21 = S000W.3600s /(0,866.4.6.10" / kg)
Q mg
=0.,45
= 45%

Hoac 77 =n,.n7, =75%.5000/8300 = 0,45 = 45%

Doan Van Ro (Suu tam & Gioi thiéu)
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. ?&;}
§&s GIUP BAN ON THI DAl HOC

MOT SO CAU ON TAP TONG HQP

Cau 1. Con lac 16 xo dao dong diéu hoa theo phuong nam
ngang vai bién do A. Khi vat dang di qua vi tri can bang,
nguoi ta gid chat 10 xo tai diém cach dau c6 dinh cua no mot
doan bang 1/3 chiéu dai tu nhién cta I6 xo. Bién do A’ cua
con lac bay gi¢ bang bao nhiéu lan bién do A lic dau?

Al B2 ¢ Jz T

"3 3 "\3 3
Cau 2. Mot con lac don dugc treo trén tran mot toa xe Ita
dang chuyén dong véi gia toc a. Khi do chu ky ctia con lac
(d6i voi nguoi quan sat trong toa xe) dugc tinh theo cong thuc

T=2xyl/g" , voi g’ bang

A Vg +d' B.g+a C.g-a D.g
Cau 3. Hai vat P va Q cluing xuat phat tu géc va bat dau dao
dong diéu hoa theo cung mot chiéu trén truc x (trén hai
duong thang song song ké sat nhau) voi cung bién do
nhung véi chu ky lan lugt la 7, va T, = 2T . Ti s6 van toc
khi chung gap nhau la :

A1:2 B.2:1 C.2:3 D34

Cau 4. Vat nho treo dudi 1o xo nhe, khi vat can bang 10 xo
gian 12cm. Ban déu vat dang ¢ vi tri can bang, nguoi ta
truyén cho vat mét van toc theo phuong thang dung huéng
xudng dudi dé vat dao dong diéu hoa. Biét trong qua trinh
vat dao dong 16 xo ludn gian va luc dan héi co gia tri lon
nhat bang 2 lan gia tri nhd nhat. Bién do dao dong A cla
vat la:

A.2,5cm B.5cm C.8cm D.4cm
Cau 5. Chuyén dong dao dong clia mot vat co thé phan tich
thanh hai dao dong diéu hoa cung phuong vai phuong trinh

lan luot la x, :4cos(lﬂt+-§] cm

va X, :3005(10! "f{] cm . Van toc lon nhat cua vat la

A. 252 cmis B. 10cm/s C.50cm/s  D.70cm/s
Cau 6. Mot song ngang duoc mé ta bdi phuong trinh
y = y,sin2z(ft —x/A) . Van toc dao dong cuc dai cua
phan t0 méi truong 16n gép 4 1an van téc truyén séng néu
AAd=my,/4 B.A=2my, C.A=nmy, D.A=my,/2

18

A 502V

Cau 7. Doan mach xoay chiéu gém mét cudn day mac noi
tiép voi tu dién co dién dung thay doi dugc. Bat vao hai dau
doan mach dién ap xoay chiéu co dién ap hiéu dung
U = 120V va tan s6 f khong déi. Thay déi dién dung tu
dién dé dién ap hiéu dung trén no dat gia tri cuc dai va
bang 150V. Khi do dién ap hiéu dung trén hai dau cudn
day bang:

A.90V  B.30V2V  C.30v  D.60V

Cau 8. Poan mach xoay chiéu gom bién tré R, tu dién C
va cuon thuén cam L mac néi tiép, dugc dat vao dién ap
xoay chiéu co hiéu dién thé hiéu dung va tan sé khong
déi. Khi diéu chinh bién trd ¢ gia tri nao do thi dién ap
hiéu dung do duoc trén bién trg, tu dién va cudn cam lan
luot 1a 50V, 90V va 40V. Bay gio néu diéu chinh dé gia tri
bién trd 1on gap doi so voi luc dau thi dién ap hiéu dung
trén bién tro se la:

B. 100V C. 25V D. 62,2V
Cau 9. Mot dong co dién xoay chiéu khi hoat dong binh
thuong voi dién ap hiéu dung 220V thi sinh ra cong suat co
hoc la 80W. Biét dong co ¢ hé s6 cong suat 0,80, dién trd
thuan cta day cudn la 32Q2, cong suat tda nhiét nhd hon
cong suat co hoc. Bd qua cac hao phi khac, cuong do dong
dién cuc dai qua dong co la:

A2 A B.‘/;A C.05A D.1,25A

Cau 10: Mot mach dao dong li tudng gom cuén cam thuan
c0 do tu cam L va tu dién c6 dién dung C dang c6 dao dong
dién tu tu do. Chon mdc thoi gian sao cho ¢ thoi diém ban
dau t = 0, d¢ lon dién tich trén cac ban tu co gia tri cuc dai
va bang Q,. Phat biéu nao sau day la sai?

A. Nang Iuong ctia tu truong trong cudn cam & thoi diém

n

(=L +JIC bang 9
2 20

B. Nang luong dién trudng ctia mach & thoi diém

t:-l—fr\/ LC bang g’—
2 4C

C. & thoi diém 1 = %JLC hiéu dién thé gita hai ban tu
dién bang 0 lan tha hai.

D. O thoi diém = %;; LC nang luong dién truong cla

2
o

mach bang =
4C .
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Cau 11. Trong thi nghiém lang vé giao thoa anh sang,
khoang cach gita hai khe la Tmm, khoang cach gitia hai
khe va man la 2m, anh sang dugc dung la anh sang trang
co budc song nam trong khoang tu 0.4um dén 0,76um.
Buc xa don sac nao Ung voi cac budc song sau day
khong cho van sang tai diém cach van sang trung tam
54mm:

A 0,705um B. 0.450um

C. 0.540um D. 0.675um

Cau 12. Trong thi nghiém lang vé giao thoa anh sang,
khoang cach hai khe la 0,2mm, khoang céch tur hai khe dén
man la 1m va nguéon sang S phat anh sang cé budc song
/4 = 600nm. Khoang cach tu S dén hai khe la 0,5m. Van
sang trung tam nam tai diém O trén man. Dich chuyén S
theo phuong vai hai khe vé phia S, mét khodng 15,75mm.
biem O bay gio la van sang hay van t6i?

A 15

B. Sang

C. Khong toi khong sang

D Khong du diéu kién xac dinh

Cau 13. g4 song Ung voi hai vach dau tién trong day
Lyman cua quang pho hidré 1a 2, = 122am va 2,, =
103nm. Biét muc nang luong cua trang thai kich thich thu
hai la —1.5¢V. Mdc nang luong cua trang thai co ban £, va
trang thai kich thich thu nhét £, lan luct la

A £ = 1360V vaE,=34eV

B. £ = -10,5¢V va E,= ~2,6¢V

C. £ = —13,6¢V va E,= -3 4V

D. £ = —10,5¢V va E,= 2,6V

Cau 14 1 mot photon di ti khong Khi vao nuéc, nang
luong cua no

- tang, vi & = hic / A ma buoc song 4 lai giam.

B. giam, vi mot phan nang luong cua no truyén cho nuoc.
C

* khong di, vi £ = hf ma tén s6 flai khong déi.
D. giam, vi van toc anh sang ¢ trong nudc giam so vai trong
khong khi.
Cau13. Nang luong lien ket cua hat nhan X va Y lan luot la
x(jun) va y (jun). Néu 2x > y thi nang lugng toa ra trong
se la

Cc

phaning X' + X > Y

A B. D

"2x+y 2x -y "X+ V2 "X+y

(Xem dép éan trang 23)
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LOP 10

DE KIEM TRAHOC KI |
é(hm' gian lam bai 45 phdt)

au 1. Mot xe 6t0 khdi lugng 5 tan chuyén dong trén mot
cau co dang la mét cung tron vong lén, ban kinh 50m. Toc
do cua xe la 36km/h. Lay ¢ = 10m / s°. Ap luc cua xe tac
dung lén cau tai diém cao nhat co do Ion bang
A- 10000 N. B s0000n. € 50000N. P 60000 N
Cau 2. Hai xe 6to A va B chuyén dong thang déu trén hai
duong thang vuong goc voi nhau. Khang dinh nao sau day
la khéng dung?

" T6c do tuong doi clia xe A doi vai xe B khong doi theo
thai gian.
B. Trong he quy chiéu gan vai xe B, quy dao cua xe A la
mot dudng thang.

* Trong hé quy chiéu gan vai xe A, quy dao cla xe B la
mot duong cong. ‘

" Van toc tuong doi clia xe B 50 voi xe A khong thay doi
theo thai gian.
CaU 3. 1y met noi kha cao, nguoi ta tha roi vat A, mot gidy
sau nguoi do lai tha roi vat B. Bo qua moi ma sat. Phat biéu
nao sau day la dung?
A, Khoang cach gita hai vat tang theo binh phuong cla
thoi gian.
B',Chuyén dong cua vat A so voi vat B la chuyén dong
thang déu.
C. Chuyén dong cla vat A so vai vat B la chuyén dong
nhanh dan déu.
D. Chuyén dong clia vat B so véi vat A la chuyén dong
cham dan déu.
Céu 4. Mot con song réng 200m, nudc chay déu vai toc do
8,3km/h. Mot ngudi chéo thuyén ngang qua song voi toc do
t6i da so voi nudc chi\ dat 7,2km/h. Nguoi do qua song voi
thai gian ngan nhat bang
A- 1ohut 40s. B+ aphut 20s. © ophut 47s. - 1pht oes.
Cau’s. Mot vat dang chuyén dong tron nhanh dan déu, néu
ngung tac dung cua tat ca cac luc vao vat thi vat sau do vat sé

" tiép tuc chuyén dong tron nhanh dan déu.
B. chuyén dong tron déu.
C. chuyén dong thang nhanh dén déu.

c D
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D. chuyén dong thang déu.

Cau 6. Mot vat khéi lugng m = 50g dugc treo vao dau dudi
clia mot 16 xo ¢o d cung k = 25N/m, chiéu dai tu nhién
| = 30cm, dau trén ctia 1o xo ¢d dinh. LAy ¢ = 10m / s°.
Chiéu dai cta I6 xo khi vat m can bang la

A.2cm. B. 28cm. C. 32cm. D. 30,02cm.
Cau 7. Mot vat m = 50g dat trén mat ban nam ngang. Lay
¢ = 10m / s*. Luc dan hoi do mat ban tac dung lén vat co
do lon bang

A.0. B.500 N. C.0,5N. D.50 N.
Cau 8. Vat khoi lugng m = 100g dat trén mét phang nghiéng
goc a = 30" so véi phuong ngang. Biét hé s6 ma sat nghi
giia vat va mét phang nghiéng la 1 = 0.8. Lay g=10m/ s
Luc ma sat do mat phang nghiéng tac durg lén vat co o'c_)
lon bang

A.0,87 N. B. 0,80 N. C.0,69 N. D.0,50 N.
Céu 9. Mot hom g6 khéi lugng m = 50kg, dugc kéo truot
trén mat phang ngang bdi mét luc 7 (F = 150N) hudng xién
lén hop véi phuong ngang mét goc 30°. Biét hé s6 ma sat
truot glua hom va mat phang ngang la = 0.2, ldy g =
10m / s*. Gia toc cla vat c6 dé lon

A.06m/s® B.09m/s: C.1,0m/s% D.13m/s.
Cau 10. Hai khéi cau kim loai co cung khéi luong 50kg, ban
kinh 10cm. Luc hap dan gidia chung ¢ do Ion cuc dai bang
A.42.105N.B.1,7.10° N. C. 1,7.10° N. D.4,2.10" N.
Cau 11. Hai vat A, B c6 khai luong Ian lugt la 1,5kg va 2kg;
chiing duoc tha roi khéng van toc ban déu tu cung mét do
cao. Vat B duoc tha sau vat A 2s. B qua moi ma sat, lay
¢ = 10m / s* Chon hé quy chiéu gan véi vat A. Luc quan
tinh tac dung én vat B

A. c6 huéng lén trén, do Ion bang 15 N.

B. ¢6 hudng xudng dudi, d 16n bang 15 N.

C. c6 huong lén trén, do Ion bang 20 N.

D. c6 huéng xudng dudi, do Ion bang 20 N.

Cau 12. Mot qua cau nho dugc treo vao dau dudi ctia mot
soi day khong gian, chiéu dai / = 2m. Cho qua cau quay
trong mat phang nam ngang, quanh mot truc thang dung di
qua dau trén cta day. Khi qué cau quay vai toc do goc
khong doi thi day hop véi phuong thang diing mot goc 30°.
Layg = 10m / s*. Gia tri cua w khi do bang

A.17rad/s. B.24rad/ls. C.471radls. D.29radls.

Cau 13. Mot luc F khong ddi, khi tac dung vao vat co khoi
lugng m, thi vat thu duoc gia toc @, = 2m / s*; khi tac dung
vao vat ¢ khéi luong m, thi vat thu duoc gia toc

, = 3mi/s*. Khi tac dung luc F néi trén vao vat co khoi
qung (m, — m,) thi vat thu duoc gia toc bang

A lm/s® B.2m/s* C.3m/s D.6m/ s*

20

Cau 14. Mot ném A khoi luong M, duoc dat trén mat nham
nam ngang, mat nghiéng ctia ném tao voi mat phang ngang
mét goc 30°. Trén mat phéng ngang c¢o vat nho m = 3kg
truot khong ma sat trén mat phang nghiéng cla ném A,
trong qua trinh m chuyén dong ném A luén dung yén. Lay
¢ = 10m / s* Luc ma sat nghi do mat phang ngang tac
dung lén ném A co do lon bang

A.0. B. 50 N. C. =13 N. D.15N.

Cau 15. Vat khi luong m khi chiu tac dung ctia luc F, thu
duoc gia toc co do lon «, = 0,8 m/s* ; khi chiu tac dung cua
luc F, thu duoc gia toc c6 do Ion a, = 0,2 m/s* . Khi vat m

do chiu tac dung cua luc F= F,' + FH thi vat co thé thu duoc

giatéc la:
A.a=03m/s B.a=0,5m/s*
C.a=0,7 m/s’. D.a=12m/s

Cau 16. Mot xe 6td dang chay trén dudng lat bé tong voi
van toc v, = 72km/h thi ham phanh. Quang dudng 6to di
duoc tir lic ham phanh dén khi dung héan la 40m. Ldy g =
10m/s%. Hé s6 ma sat trugt gitia banh xe va mat duong la

Ap=03. Bpu=04 Cpu=05  D.u=06.
Cau 17. Mot qua cau co trong luong P = 40N dugc treo vao
tuong nho mot soi day lam voi tuong mét goc a = 30°. BO
qua ma sat ¢ cho tiép xuc gilia qua cau va tuong. Luc cang
clia day va phan luc cla tuong tac dung lén qua cau la:

A. = 46N va = 23N. B. = 23N va = 46N.

C. 20N va 40N. D. 40N va 20N.

Cﬁ’u 18. Mot vién dan co khoi lugng m = 2kg khi bay dén
diém cao nhét cua quy dao parabol voi van tc v = 200m/s
theo phuong nam ngang thi no thanh hai manh. Mét manh
¢6 khéi lugng m, = 1,5kg vang thang dung xuéng dudi voi
véan toc v, = 200m/s. Manh kia bay véi vén téc va huong la:
A. 1500m/s, hudng chéch lén 45° so v6i huong cua vién
dan luc dau.

B. 1000m/s, hudng chéch lén 37° so v6i hudng cua vién
dan luc dau.

C. 1500m/s, huong chéch 1én 37° so voi huong cua vién
dan luc dau.

D. 500m/s, hudng chéch lén 45° so voi hudng cua vién dan
luc dau.

Cau 19. Phat biéu nao sau day la khéng dung?

Mot vat chuyén dong thang déu sé co

A. gia toc bang khong.

B. toc do trung binh luén bang van tdc trung binh.

C. t6c do khong ddi theo thoi gian.

D. t6¢ d6 tuc thoi ludn bang toc do trung binh.

Cau 20. Mot vat chuyén dong trong mat phang xOy co
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phuong trinh chuyén dong theo cac phuong Ox va Oy lan
luot la x = 20 + 5t (m,s) va y = 12 + 10t (m,s). Tinh chat
chuyén dong cua vat la

A. thang nhanh dan déu. B. thang cham déan déu.

C. thang déu. D. tron déu.

Cau 21. Mot vat dugc tha roi tu do tu do cao h, trong 1s cudi
cuing trudc khi cham dat vat roi dugc quang duong s = 35m.
Lay ¢ = 10m / s*. D6 cao noi budng vat la

A.h=80m. B.h=160m. C.h=45m. D.h=90m.
Cau 22. Mot vat chuyén dong nhanh dan déu khdng van téc
ban dau, ti lé quang duong vat di dugc trong 3 khoang thoi
gian bang nhau lién tiép la

A1:2:3. B1:3:5  €1:5:9 B:1:4:9
Cau 23. Mot banh xe co duong kinh 60 cm, dang quay déu
quanh truc cua no, trong 1 phut banh xe quay dugc 30 vong.
Van toc dai ctia mot diém trén vanh banh xe c6 dé Ion bang
A. 9 cm/s. B.188cm/s. C.3,14m/s. D. 6,28 m/s.

Cau 24. Trong chuyén dong tron déu ctia mot vat, dai luong

nao sau day khong thay doi theo thoi gian?
A. Véc to van toc cua vat. B. Véc to gia toc cla vat.
C. Véc to hop lyc tac dung lén vat. D. Téc dé goc cla vat.

Cau 25. Mot vat khai luong 0,5kg mac vao luc ké treo trong
budng thang may. Thang may di xuéng va dugc ham vdi gia
toc 1m/s?. Lay g = 10m/s2. So chi cua luc ké la

A. 40N B. 4,5N C. 5,0N D. 5,5N
PDAP AN
Cau 112(3]4]s5]6[7]8]9[10/11]12[13
Phuong an chon | B|C B/A|D/C/ C D/B|/A/C/BD
Cau 14/15(16/17/ 18/ 19|20/ 21/ 22| 23] 24| 25
Phuong anchon |C/C|C|A|B|B|C A|B|/A/D|D

LOP 11

DE KIEM TRA HQC Kl |

(Thai gian lam bai 45 phut)

Cau 1. Co 4 qua pin giéng nhau loai 1,5V (pin con tho),
khong dung thém bat ki day néi nao ta co thé tao ra mét bo
nguon cé suat dién dong

A 1V. B. 2V. 8.3V, D. 4V.
Cau 2. Mot mach dién kin gom hai acquy co suat dién dong
va dien tro trong lan lugt la 12V; 12 va 3V; 1Q) ; mach
ngoai co dién trg 4€2. Cuong do dong dién qua dién trg khi
hai acquy mac noéi tiép hoac mac xung déi lan luot la
A.25Avai15A. B.25Ava25A.
C.15Ava15A. D.1,5Ava25A.
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Cau 3. Hiéu dién thé gita hai cuc cua nguon dién phu
thudc vao cudng doé dong dién trong mach theo dé thi nao
sau day?

O I O |
C D

Cau 4. Mot mach dién kin gom hai acquy giong nhau co
suét dién dong 12V, dién trd trong 202; mach ngoai co dién
tré 4Q2. Cuong do dong dién qua dién trd khi hai acquy mac
noi tiép hoac mac song song lan luot la

A.24Ava30A. B.3,0Ava30A.
C.24Ava24A. D.30Ava24A.
Cau 5. Co hai pin A, B cung suat dién dong 1,5V, dién tro
trong lan luot la 1€2 va 2Q mac v6i nhau thanh mét mach
dién kin. Hiéu dién thé gila hai cuc cua pin A co thé bang
A 10V. B.05V. C.20V. D.3,0V.
Cau 6. Mot mach dién kin gom nguon dién co suat dién
dong va dién tr¢ trong khong doi, mach ngoai la mot bién
trd R. Dung mot von ké co dién trd vo cung 1on dé do hiéu
dién thé gida hai cuc cta nguon dién va mot ampe ké co
dién tro khong dang ké dé do cudng do dong dién trong
mach. Khi tang tri s6 cua bién trd thi so chi cua von ké va
ampe ké sé

~A.tang, tang. B. tang, giam. C. giam, tang. D. giam, giam.

Cau 7. Mot nguon dién co suat dién dong E, dién trd trong
r (E va rkhong dai), duoc mac voi mét bién trd R thanh mot
mach dién kin. Hiéu dién thé gila hai cuc cua ngudn dien
phu thudc vao gia tri cta bién tro theo do thi nao sau day?

U U
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C D

Dung mot acquy co suat dién dong 12V, dién trd
trong qQ dé nap dién cho mét bo pin gém 6 pin loai 1,5V
dién tro trong 1,502 mac ndi tiép. Hiéu dién thé gita hai cuc
moi pin la
A 1.95V. g 11.7V. c.1.05V. p,1:50V.

2u 9 Trén mot ban la c6 ghi 100V - 0,5kW, dién tro cua
ban 14 do bang
A-1OOQ. BIZI(Q. ‘ C_ZOQ. D.ZOk,Q'

i Mot mach dién kin gdm nguén dién co suat dién

au1€R, o \ o s o
n%ng , dién tro trong 1Q2; mach ngoai chi co dién tro
11€2. Cong suat cla nguén dién la
A025W. g275W. C300W D55 W.

Mot mach dién kin gdm nguoén dién co6 suat dién
&)ng % V, dién trd trong 1€2, mach ngoai chi co mot bién
tro R. eru suat cta nguon dién la 75%. Gia tri cta bién tro
va cong suat cua nguon dién khi do lan luat bang
A 36Qva3w. g3 va3s W.
¢ 3Qva2rw. p.27Qva3W.

. Mach dién kin gom nguén dién co suat dién dong
1%1}1 &Iéﬂ trg trong 1€2; mach ngoai gom dién trd 5Q mac
noi tiép voi mot bién trg R. D cong suét tiéu thu trén bién
trd R dat gia tri cuc dai thi gia tri cua bién tro phai bang
A 100 B. 5Q. C. 602. D. 1002

Hai dién tich diém ¢, = + 2uC, ¢,= + —5uC dat
taﬂ1a| iem A, B (AB = 20cm) trong khong khi. Mét dién tich
¢, dat tai diém C. D€ dién tich ¢, céan bang thi
5 Biém C nédm ngoai duong thang AB.

B Piém B nam trén doan AB.
C Piém C nam trén duong thang AB, ngoai doan AB va gan
Ahon B.

Piém C nam trén duong thang AB, ngoai doan AB va gan
Qhon A. .

Khi co dong dién, moi trudng nao sau day chi co
mo“oal'hat mang dién tu do?

a Kim loai. B Chat dién phan.
C Chat khi. D_Chét ban dan.
DOng dién trong day dan kim loai co cuong do

5 2,uA S6 électron chuyén qua tiét dién thang cua day
dan trong mot don vi thoi gian 1a

22

. -
A.Q.I(} :

B.E.IO'“. c.2.101". D.Z.l(l“".
_Khi co dong dién, mai truong nao sau day co hai

loai dien tich tu do?
A Kim loai. B_Chéit dién phan.
C_Chéln khong. D.Chéit Khi.
&aﬁj 1.[_D(‘)ng dién trong moi trudong nao sau day tuan theo

inh luat Om ?
A, Dong dien trong chat khi.
g, bong dién trong chan khong.
¢, Dong dién trong chat dién phan co dong cuc tan.
D'DOng dién trong chét dién phan c6 dong cuc tro.

4u 18. Mot mach dien kin gom nguon dién co suat dien
cﬁ:ng 13\/ dién trd trong 1€2; mach ngoai co mét binh dién
phan dung dung dich CuSO,, cuc duong lam bang Cu, dién
trg cua binh 1a 5Q2. Biét Cu c6 A = 64, n = 2. Khoi lugng Cu
giai phong ra ¢ catot sau thoi gian 32phit10s la
A128kg. 1280 0649 0,64k
' Khi co dong dién, mai truong nao sau day co so
103 hat tai dién nhigu nhét?
. Chan khong.
C. Chat khi.

Co ba dién tich diém ~4y, =G> +q5 (q,>¢,> q3)
dcat tal ?3 diém M, N, P (M, N, P thang hang) trong khong khi
dé ca ba dién tich can bang thi M, N, P phai co thu tu

AM NP g MPN. c NP M. p.P-M.N.
cﬁ‘c?r%ZtTruong hop nao sau day khong phai la mét tu

B_Ché’t dién phan.
D. Kim loai.

Hai ban kim loai duoc dat song song va cach nhau mot
khoang nho trong mai truong

A_nuoc nguyen chat. g.khong khi kho.
c.huoc muoi. D. dau.

Cau 22 CO ba tu dién giong nhau, cung dién dung
C= RyF dugc mac véi nhau tao thanh mét bo tu dién. Dien
dung cua bo tu dién khong thé la

A_1,uF. B.2'“F' , C_S,uF. p 10uF. '

3 Mot tu dién phang khong khi duoc tich dién dén
motuhieu' dién thé nhat dinh roi ngat ra khoi nguén dién. Sau
do nhung toan bo tu dién vao dién moi co hang sé dién moi
¢ (&> 1). Khi do dién tich va nang luong cua tu dién sé
atang, giam. g.giam, tang.
¢ khong déi, tang. p khong déi, giam.

4, Mot diot chan khong c6 cac dien cuc anét va catot
lam barig kim loai. Dat mot hieu dién thé U = 100V gita
andt va catot. Coi cac dién tu bat ra khoi catét co toc do ban
dau bang khang. Bong nang cla électron ngay trudc khi
dap vao anat bang (Xem tiép trang 25)
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(Tiép theo trang 19)
DAP AN VA GO1'Y
Cau1.Papan: C
Goi y: Chiéu dai ctia 10 xo tu diém c6 dinh mai dén vat bang
2/3 chiéu dai ca 10 xo, vi vay dé cing cua 10 xo bay gio la
k'= w;-k . Co nang clia con lac van nhu trudc:

R E

lk’A’zzgkA
2

Cau 2.

bap an: A

Gdi y: Trong
toa xe khi con
lac ¢ vi tri can
bang dé dang
thay trong luc
biéu kién

P'=mg'=JF? +P* = J(ma) +(mg) =mjd’ +¢°

Tir d6 gia téc trong truong biéu kién g'= /g’ + pd
Cau 3. Pap an: B
Gdi y: T, = 2T, suy ra o, = 2w,. Biéu thic dao dong cla

Pva Q Ian lugt 1a x, = Asin(w,?) va x, = Asin(w,t). Biéu
thuic van téc ctia chung tuong Ung 1a v, = Aw,cos(w,r) va
v, = Aw,cos(w,t). Tai diém hai vat gap nhau

x, = x, > sin(@yt) =sin(2w,t ) = sin (w,¢)
Tudo @ f =+trx/3+2kn, ot =127 /3+2krx .

L

Do do: !cos(a),t)i = ]cos(wzt)| = % Vivay .| .
v, @,

Cau 4.pap an: D

Gai y: Do gian cua 10 xo khi vat & vi tri can bang A/ = 12¢m.
Theo dé ra ti s luc dan héi lIon nhat va nho nhét:

Fo kAI+A)

= Aié{r%m
F. k(Al-A) 3

Cau 5. pap an: C

Gai y: Chuyén dong cua vat Ia tong hop hai dao dong x, va
X,, bang phuong phap gian dé dé dang tim duoc bién do
dao dong tong hop bang 5cm. Tu do tim dugc ngay van téc
lon nhat cuia vét bang 50 cm/s.
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Cau 6. Pap an: D
Gai y: Van toc dao dong cuc dai ctia phan tu moi truong
v, = @Y,= 27 fy,. Van toc truyén song v, = Af. Theo dé ra

nx

Vmo_g oz 2o g = 3TN
v, 2
Cau7.
Pap an: A
Gdi y: Su dung

gian do vecto
nhu hinh bén. Tu

hinh vé dé
U U
= -z U= sina
dang suy ra: prepeipm—"g ¥ preyy sina
Nhung U = 120V khéng ddi.
U, :
Con sin ff = = —=====cling khong doi.
JUE+UY P+ 2P

Suy ra U, cuc dai khi goc ¢ vuong. Tu do khi U,. cuc dai
taco U, = JU2 -U* =90 ¥

Cau 8. pap an: D

Gdi y: Pién ap hiéu dung hai ddu doan mach

U=yUL+(U, -U.) =5042 V.
Dung khang va cam khang biéu thi qua gia tri clia bién tré
luc dau la: Z,. m&R:ER; Z; =iR:£R
U, 5 g 5

Sau khi diéu chinh dé gia tri bién ap tang lén gap hai so voi
luc ddu R’ = 2R, gia tri cla dung khang va cadm khang van
nhu cd. Cosin cua goc gila vécto biéu thi dién ap trén dién
tré va dién ap hai dau doan mach bay gio la:

COS ¢ — Ui R' ___‘R_'_.mmw....,.
Uz JR'2+(7 —Z. 7
B 2R
4R 9R «f-’*
2R
Joay o452

Tu d6 dién ap hiéu dung trén bién trd bay gio la:
Up=Ucosp= \E!OO = 02,2V
Cau 9.pap an: B

Gdi y: Cong suét toan phan ctia dong co bang cong suét co
hoc cong vaéi cong suat tda nhiét trén dién trd thuan cua day
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quan: P=Ulcosp="P, + I'r.

Thay s6 vao, dé dang tim duoc | = 0,5A hoac | = 5A (loai vi
cong suét toa nhiét qua lon). Vi vay cuong do dong dien cuc

. . V2
dai can tim la "{} A

Cau 10.bap an: B

Goi y: Chu y dén chu ky dao dong cua mach LC la
7 - 27JLC . Vatu diéu kién bai ra da cho chung ta co thé
viét duoc biéu thuc tong quat cla dién tich trén ty va cuong
do dong dién trong mach lan luot la:

=, cos(t) Q(,(m{j—? }

va i=¢q'=- L,!_”( cos[ ,___lld?t + J;J ;

Ap dung vao biéu thuc ctia nang luong dién truong va nang
luong tu truong cua mach sé tim ra dap an.
Cau11. Papan: A

- Gdi y: Dé c6 van sang tai x = 5,4mm budc song A cla buc
xathdaman v = k AD L] 1

1 kD

va 0,4pum< A <0,76m suyrak co thé nhan cac gia tri
4; 5 va 6. Thay k vao sé thay budc song ung voi dap an A
khong thoa man cac gia tri k tim dugc. Cing co thé kiém tra
truc tiép bang cach thay cac gia tri cia A ung voi cac dap

. Tu diéu kién k nguyen

an khac nhau dé tim & - ;' % ¢6 nguyén khong (cach nay
nhanh hon nhiéu).
Cau12.Pap an: B
Cau13.pap an: C
Gdi y: Theo bai ra muc nang luong cua trang thai kich thich

tha hai £, = —15V.
E—-E=1  E-E- A 13,60V
. YL2 }L’!.Z
he
i B == — E, = E+-—==34eV
AII A’;l

Cau14.papan: C

Cau15 Pap an: B

Gdi ¥: Ap dung biéu thic tinh nang lugng lién két va nang

luong phan tng, déng thai chu y dén luat bao toan s6 khi

va dinh luat bao toan dién tich trong phan Ung hat nhan.
Té Ba bién soan

VAT LY HIEN DAI & DOI SONG
(Tiép theo trang 4)

Nhung mai dén 2009 nguoi ta mi tim thay & mot con song
phia dong nuéc Nga co moét loai da tu nhién la chuan tinh
thé. Pa nay chua sat, nhom, dong anh nhiéu xa cho thay c6
déi xung bac 10 duoc dat tén la icosahedrite, xuat phat tu
icosahedron 1a hinh 20 mat déu. Bay gio thi ai cung cong
nhan chuan tinh thé 1a co that trong tu nhién cing nhu nhan
tao. Chudn tinh thé khong phai chi xuét hién ¢ cac cong
trinh nghién cuu, trong ly luan sach vé ma da lan rong ra co
nhiéu ung dung trong khoa hoc ky thuat va doi song hang
ngay. Ta xét mot vai vi du .

Chuan tinh thé co mat trong mot loai thép cung nhat. Mot
cong ty Thuy Dién pha tron cac chat nham tao ra thep dac
biét va da tim ra duoc mot loai thep cuing nhat thé gidi hign
nay. Phan tich ra thi vé cau tric thép nay co hai pha: mot la
thép co cau tric tinh thé binh thuong, bén trong ¢6 16m dom

_ cac hat thep dac biét co cau tric chuan tinh thé. Chinh cac

hat chuan tinh thé nay- lam nhiém vu ngan can moi bién
dang tinh vi (chuyén dong léch mang) trong thép thuong tao
ra loai thép dac biét cung nhung khéng gion. Hién nay loai
thép nay duoc dung lam ludi dao cao, dao cuc nhon cuc
nho dé mé mat, mii khoan rang v.v...

Chudn tinh thé mot phan nhu thily tinh khong phai la tinh thé
nén rat cung va tro vai hoa chat, mét phan nhu tinh thé nén
khong glon dé vo nhu thy tinh. Vi vay nguoi ta dung chuan
tinh thé dé lam nhung bé mat dac biét tron nhung cung, chiu
nong, it bi hoa chét an mon. Chéo ran co mot 1op chuan tinh
thé & trén bé mat la Iy tudng vi 1a khdng dinh, chiu dugc nhiét
do cao va it bj cao suoc, hon han chao ran phu teflon. Chao
ran nhan hiéu CRISTOME c6 ph bén trén mot [op chuan tinh
thé day tur 10 micromet dén 1 milimet, ty loai, I6p phd nay
chti yéu la Al Fe Cu, phun kiéu plasma Ién bé mat. Theo cong
bo clia hang ché tao hang nam dung dén 500 tan bot Al Fe
Cu dé ché tao gan 10 triéu chao ran phan phdi khap chau Au.

Cung nho dac diém tron, chiu nong, it bi an mon hoa chéat
nén xylanh va pittong cta nhiéu dong co né dac biet dugc
phul 16p chudn tinh thé chiu duoc toc do cao, nhiét do cao
nhién liéu chay hét hiéu suét cao va it 6 nhiem mai truong.
Bong co tén Ita va cac tuabin trong may moc hang khong
cling dugc cai tién nhiéu nho vat ligu chuén tinh thé.

Kho ké hét nhiéu ung dung hién nay cta chuan tinh thé. Loai
vat liéu dac biét nay dugc ung dung lam vat liéu chua hydro,
vat liéu lam pin mat tréi, vat liéu lam tang hiéu sudt cla dén
LED, vat liéu ché tao pin nhiét dién hiéu suat cao v.v...

Bai hoc lon tu giai Nobel nam 2011 trao cho nha khoa hoc
Daniel Shechtman la nhiing suy nghi sang tao, than trong
nhung tin vao chinh minh, khong bi qua rang budc vao
nhiing diéu ma moi ngudi cu mac nhién cho la dung.
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(Tiép theo trang bia 3)

O cusi vong dai ca minh, cac sao co khéi lugng vao co
Mat Troi cua chung ta sau khi da st dung hét nhien liéu
hidré va heli cho cac phan ung nhiét hach, chi con lai
cacbon va oxi bat dau co lai cho t¢i khi nd co kich thudc
co Trai Bat, trd thanh mot sao lun trang. Nhiéu sao lun
trang lai la thanh vién ctra mot hé sao doi. Luc hap dan
manh cua no hut dan vat chat cua sao dong hanh. Khi
khoi lugng cua nod tang toi 1,4 lan khoi luong cua Mat Troi
thi nhiét do tai 16i cua nd du lon cho cac phan ung nhiét
hach tiép theo, hé sao bung no thanh mét siéu tan tinh
loai /c. Nang lugng khong 16 duoc buc xa ra trong mot
thoi gian ngan, lam cho ngdi sao tré nén sang choi nhu
mot thién ha trong vai tuan. Do sang cua no tang khong
ngung trong tuan dau tién va giam dan trong cac thang
tiep theo. Trong khap VU tru quan sat duoc, moi phut co
khoang 10 vu no sao siéu mdi loai la xay ra. Nhung Vi
tru lai vo cung lon. Mét thién ha binh thuong chi co mot
dén hai vu siéu tan tinh xay ra trong vai nghin nam. Phan
lon cac vu no siéu tan tinh lai ¢ rat xa va do vay rat mo.
Nhu thé, cac nha khoa hoc phai quan sat khap bau troi,
chay dua vai thoi gian dé quyét dinh xem co nén theo doi
mot su kién co dau hiéu clia mot vu né sao siéu mai hay
khong. Khi da quyét dinh roi thi cing co rat nhiéu viéc
phai lam chi trong vai tuan lé: loc anh sang cua siéu tan
tinh tu anh sang phong cua thién ha chu; xac dinh chinh
xac do sang; do hiéu ung Doppler... Rat nhiéu van dé vé
cong nghé, con nguoi, thiét bi da duoc khac phuc khi hai
nhom tién hanh nghién ctu ti nam 1988 cho dén nam
1998. Va két qua thu dugc that bat ngo.

Thuc ra, cac nha khoa hoc da hi vong sé tim dugc toc do
dan no cua VU tru dang giam dan, hay chi it cting khong
tang. Tuc la ho hi vong se quan sat thdy do sang cua cac
sieu tan tinh tang Ién theo thai gian. Trong vong 10 nam, ca
hai nhom da khao sat khoang 50 siéu tan tinh nam & xa voi
anh sang mo dan. Day la diéu trai nguoc voi nhiing diéu ho
hinh dung. Cac siéu tan tinh duong nhu dang chuyén dong
xa dan, cang xa cang nhanh réi chim vao thién ha cua
chung. Két luan day ngac nhién la qua trinh dan ng khong
cham di ma nguoc lai, con dien ra ngay cang nhanh.

Einstein voi Ly thuyét tuong doi tong quat cong bé nam
1915 da co gang mo ta mot Vi tru tinh, tuc la khong dan
no cung khong co lai. Nhiing tinh toan ly thuyét khi do da
dua toi mot két qua la Vi tru dan ng. Bé lam dung hién
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tuong dan ng, Einstein da thém mot hang sé vao cac
phuong trinh cua minh, do la hang s6 Vi tru A . Khi cac
két qua thyc nghiém sau nay xac nhan viéc dan nd cua
Vi tru, chinh Einstein da thua nhan viéc dua thém hang .
$0 VU tru vao ly thuyét cua minh la mot sai lam. Biéu ky
diéu la dé mo ta cac két qua duoc trao giai Nobel nam
nay, viéc dua hang sé Vi tru A vao ly thuyét lai la mot
thang loi lon cua V@ try hoc. Hang s6 Vi tru gio day
khong lam Vu tru dung lai, ma lam cho téc do dan néd cua
no tang dan lén. Vay tai sao Va tru lai dan nd khéng
ngung voi toc do tang dan nhu vay? Nhiéu nha khoa hoc
hién nay dang “qui két trach nhiém” cho nang luong t6i bi
an sinh ra tii chan khong. Dé di t6i 16i giai cudi cung va
tim ra két cuc cua Vi try, nhan loai van con rat nhiéu viéc
phai lam va co le phai cho doi thém nhiéu nam nia. Tuy
nhién, su phat hién qua trinh gian nd co gia toc cua Vu tru
dua trén nhung quan sat cac siéu tan tinh ¢ xa boi ba nha
vat ly: Saul Perimutter, Brian P. Schmidt va Adam G.

‘Riess la mot thanh tuu khoa hoc to 16n, khong chi gay

kinh ngac cho gi6i khoa hoc ma con vén mot goc tam
man bi an cta Vi tru hién dang con chua rét nhiéu diéu
ma chung ta chua biét.

GIUP BAN ON TAP

(Tiép theo trang 22)
A. 100 J. B. 100eV.
C. 1,6.10"7eV. D. 1,6.10 V.

Cau 25. Phat biéu nao sau day la ding?

Hai qua cau kim loai A, B duoc tich dién nhu nhau sau do
cho chung tiép xtc véi nhau thi

A. Bién tich duong tir qua cau A sé chuyén sang qua céu B.
B. Eléctron tu qua cau B sé chuyén sang qua cau A.

C. Khong thé co su trao dai dién tich gida hai qua cau.

D. Khong biét co su trao doi électron giGia hai qua cau vi
chua du diéu kién.

DAP AN
Cau 1 2\3“ 5\5 7.8 91011 12[13]
| Phuong an chon | C|A|C D B B D\AICJC B[c|c
Cau 14|15 16/ ”'"’119 201212223 24\25

Phuonganchon ‘AABlc'B/clacDDBD
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GIAI IgNOBEL 2011

Dén hen lai Ién, trudc thai diém cong bé danh sach
ngudi triing giai Nobel lai dién ra Ié trao giai IgNobel.
Day Ia giai thudng danh cho cac céng trinh nghién
cttu, phat minh ky quac, gdy ngac nhién hoac chira
dung tinh hai hudg.

Ig Nobel la giai thudng duoc tap chi Annals of Improbable
Research trao tang hang nam, voi 10 hang muc khac nhau.
Duci day la céc giai thuong nam 2011.

Doat giai nho nghién citu thd dai va “giai quyét noi
buon”

Mang tiéu chi “dau tién lam con ngudi cuoi, sau do khién ho
suy nghi", tat ca cac giai IgNobel dugc trao nam nay, du hoi
ky quai nhung déu rat thi vi. Cu thé, giai IgNobel Sinh hoc,
thuong la trung tam gay cudi trong mai 1an trao giai trudc
day, da dugc trao cho cac nha nghién cuu Darryl Gwynne
(Canada) va David Rentz (Australia).

Darryl Gwynne (tréi) dugce trao giai vi cong trinh nghién
ctru bo canh cung giao phdi vdi chai bia

Cong lao cua ho la tim ra mot phat minh chan dong: mot s6
con bo canh cung voi tén khoa hoc Julodimorpha bakewelli
0 Nam Australia chi thich giao phéi voi nhiing chai bia co
mau nau. Chung tham chi bd mang vi cai néng, chu khong
chiu buong tha nhtng chai bia. Cac nha khoa hoc o trén
cho rang nguyén nhan do chai bia co6 mau nau dep va lap
lanh hon cac con bo cai, vén c¢6 mau nau tu nhién nén
khong “xinh" bang!

Nhiéu giai IgNobel da dugc trao cho cac nghién clu lién

26

quan t6i phan ung va hoat dong clia con nguéi. Vi du nhu
giai IgNobel Y hoc dugc trao cho mot déi nghién ciu t6i
tu Ha Lan, Bi va Australia, vi cac nghién cuu cong phu
vao viéc... di tiéu cua con ngudi. Nhém nghién cuu da
phan tich xem vi sao con nguoi ta luén ra quyét dinh sang
suét va t6i uu vé mot viéc gi do khi ho ¢ trong trang thai
binh thuong. Nhung khi ho muén “giai quyét néi buon’,
kha nang ra quyét dinh vé cung mét cong viéc lai trd nén
kém han”. Cac nha nghién cuu noi rang ¢ trang thai mét
tiéu, kha nang tap trung va ra quyét dinh cta ca nhan sé
giam xuéng thap bang véi mét ngudi khong ngu suot 24
gio hoac dang “phé phé” vi da udng chut ruou.

Giai IgNobel Tam ly thuéc vé giao su Karl Halvor Teigen
¢ Dai hoc Oslo, Na Uy. Ong nghién cuu viéc vi sao nguoi
ta luon tho dai trong cudc séng. “Moi ngudi luén nghr ai
do thd dai la thé hién ndi budn. Nhung khi ho tho dai thi
thuong dé biéu 16 thai do bé cude. Chung toi nghién ciru
khia canh b6 cudc bang cach yéu céu ai dé giai quyét
mot cau do ma ho khong thé gidi dugc. Két qua la ho
luén thé dai. Chung téi cho rang ho thé dai vi phai tir bd
mdt y tuwdng, mot nd fuc” - Karl néi. C6 1@ giai thudng trao
cho dng la dung vai tinh than cua IgNobel nhat: vo thudng
v0 phat. Ban than Karl thua nhan nghién cuu cua ong
khong co gia tri ap dung thuc tién va 6ng nghién cuu vé
thé dai bdi chang c6 ai lam diéu tuong tu.

(Con nira, ki sau dang tiép)

GOC VUl
CUOI

Um, diing, ding ... rit ding, nhung c6 1& t3i @i udng phii ruou 6
nong @6 90 hodc li cao hom thi phai!!!

SO 100 THANG 12 - 2011
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VU TRU DANG DAN NG CO GIA TOC

Saul Perlmutter (1959)

Pé an SCP (Supernova Cosmology Project),
Phong thi nghiém qudc gia Lawrence
Berkeley va Dai hoc California . My.

Ngay 4 thang 10 vua qua. Vien Han lam Khoa hoc Hoang
gia Thuy Pién da thong bao trao giai Nobel Vat ly 2011 cho
ba nha khoa hoc (anh trén, tu trai sang phai). Saul
Perlmutter; Brian P. Schmidt; Adam G. Riess vi nhung dong
gop to lon trong linh vuc Va tru hoc, lam thay déi can ban
cach nhin cua chung ta vé Vu tru.

Hon mot tram nam truoc day, Va tru dugc xem nhu mot
thuc thé tinh, co kich thudc khong lon hon Thién Ha cua
chung ta. Dau thé ky 20, nha thien van My Henrietta
Suwan Leavitt (1868 — 1921) da tim dugc cach do khoang
cach dén nhiing ngdi sao 0 xa va nho do, nhan thuc vé Vu
tru cla chung ta da thay doi. Ba da nghién cuu anh chup
cua hang ngan pulsar, trong do dac biet luu y toi cac
pulsar khong 16 goi la cac sao Cepheid va tim ra qui luat:
chu ky quay cua sao Cepheid cang dai thi do sang noi tai
clia no cang 16n. Nhung ta cing biét rang, sao cang ¢ xa
thi do sang cua chung quan sat duoc lai cang nho. Nho do
co thé lap duoc mét moi quan hé gita do sang biéu kién
voi khoang cach tu cac sao Cepheid t6i Trai Dat va tu do
co the do duoc khoang cach tu cac vi sao toi Trai Bat. Su
dung két qua nay, cac nha khoa hoc da nhanh chong nhan
ra rang Thién Ha Clia Chung Ta chi la mot trong 6 vo van
cac thién ha trong Vi tru. Nam 1920, cac nha thién van da
st dung kinh thién van lon nhat luc bay gio ¢ Mount
Wilson, California nghién cuu hiéu ung Doppler doi voi anh
sang phat ra tir cac vi sao ¢ xa. Két luan rat ra chinh Ia
dinh luat Hubble: cac vi sao dang chuyén dong ra xa
chung ta, cang & xa thi chiing chuyén dong cang nhanh.
Piéu do co nghia la Vu tru cua chung ta rong 16n hon ta
tudng rat nhiéu, va no van dang khong ngung dan ng ra.
Cac nghién cuu ly thuyét bat nguén tu Thuyét tuong doi tong
quat cua Einstein da dua ta toi khdi nguon cua Va tru - Big

Brian P. Schmidt (1967)

Nhom nghién curu HZT (High-z Supernova
Search Team) Pai hoc qudc gia Australia,
Weston Creek, Australia.

Adam G. Riess (1969)

Nhom nghién ciu HZT, Bai hoc Johns
Hopkins va Vién khoa hoc vién vong Va tru,
Baltimore, My.

Bang, Vu né lon ti hon 14 ti nam truéc day. Sau Vu no lon
do, Vi tru da khong ngung dan no cho toi tan ngay nay.
Nhung cudi cung thi Va tru sé di vé dau? Se dan no mai mai
hay t6i mét lic nao do sé ngung lai, hay tham chi sau do co
thé sé co lai? Cac nha khoa hoc dugc trao giai Nobel nam
nay da c6 nhiing dong gop quan trong giup ching ta mot lan
nua ¢6 nhing hiéu biét dot pha vé Vi tru.

Nguyén ly dé tim dén két cuc cua VU tru cung khong qua
phuc tap. Ta da biét VU tru dang nd ra, vay toc do dan no
cua no nhu thé nao: tang 1én? giam di? hay khong doi? Tra
loi dugc cau hoi trén sé da ta toi gan hon két cuc cudi cung
cua Vu tru, diéu ma cac nha khoa hoc da miét mai tim
kiém suo6t gan mét thé ki qua. Hai nhom nghien cuu doc
lap voi nhau da dugc thanh lap dé truy tim cau tra 16i cho
cau hoi lon trén. Ca hai nhom déu su dung phong phap ma
cac nha thién van hoc da su dung hon sau thap ky truoc:
dinh vi cac sao va do su chuyén dong cta chung. Song noi
thi dé con lam mai kho. Ké tu thoi cua Henrietta Leawitt,
rat nhiéu cac Sao Cepheid da dugc phat hién thém, tham
chi con ¢ cac khoang cach xa hon nta. Nhung ¢ khoang
cach hang ty nam anh sang can thiét cho cac phep do thi
cac sao Cepheid lai qua mo dé co thé khao sat dugc. Can
mot thu gi do sang hon dé ta co thé quan sat duoc. Do la
cac siéu tan tinh, hay con goi la vu nd sao siéu moi. Saul
Perlmutter lanh dao nhom Bé an Vu tru hoc siéu tan tinh
(Supernova Cosmology Project-SCP) da bat dau cong
viec tu hon hai thap ky truoc, vao nam 1988. Brian
Schmidt lanh dao nhom thi hai bat dau cong viéc tu cudi
nam 1994, thuc hién dé an Truy tim siéu tan tinh co z lon
(High-z Supernova Search Team-HZT: tham s0 z la tham
s6 do do dich vé phia dd), trong nhom nay nha vat ly

Adam Riess dong vai tro quan ’rrong.(Xem tiép trang 25)



PIEU Bl AN VINH VIEN CUA VU TRU LA NO CO THE HIEU DUQC

“The eternal mystery of the world is its comprehensibility”

Albert Einstein

#
CAU LAC BO

Vﬁr“w@? CAU Hél AT udi ta phai gan vao
TRE

Tai sao trén cac duong day dien cao thé, ng

www.vatlytuoitre.com

CLB Vit 1§ va Tudi tré xin chao tat ca cac ban! o)

DAP AN CAU HOI KY TRUOC

Ta c6 thé xac dinh duoc thé tich cta can phong bang cach sau:

Dung soi chi, do chieu dai, chiéu rong va chiéu cao cua can  Chyc mung ban Nguyén Xuan Huyén, Phan Thanh Ti -
phong, gia st la Iy; I; va |3, Sau do ta buoc qua doi vao dau  1gp 99 tryong THCS Vinh Tuong, Vinh Phic da tra oi dung
soi chi va do tan so dao dong cua con lac don tao boi qua doi 3y hoi ki truae ciia CLEB.

va soi chi. Tu d6 ta xac dinh duoc gia tri cu thé ctia 45 Io Va Ig

khi da biét duoc gia tri cua gia toc trong truong g. (Xem tiép trang 26)

Gl 01 THIZY SACH HAY

SU Ki pitU elA eh S

Cubn sach la chuyén du hanh mang cam giac manh, xuyén qua thoi gian, khong gian dé kham pha
xem diéu gi khién cho sy séng, vl tru va moi vat chat hién hiru nhu ngay nay. Nhimg yalurong cua cac
tén tudi 16m tir Aristotle — ngudi cha d&r dau cua vat i, tac gia quyén Vat Ii hoc dau tién cua nhan loai.
dén Dirac —nha vatli-li thuyét, tac gia Phuong trinh Dirac, duge Gial Nobel nam 1933 — trong tuong
quan ctia boi canh lich sur. \

E)fang thoi cudn sach :_1{:_\- con chira dung rat nhiéu cau hpi. ugﬁl
Mot vai cau tra 101 sé khién ban ngac nhién, mét so cau khién
ban bi sdc, mot s6 khac ¢o thé lam cho ban phai suy nghi... SU k? dl A ? 7

Swu ki di¢u cua cac lwe trong vat li. bia cung, in 4 mau, : ! eu cu? Ca,c
moi trang nhu mét poster nghé thuat, hap dan va dic sic nhu - luc 'tr'ong va‘t‘, ll
mat tai lidu tro giang cho ca gido vién va phu huynh mudn .3 ] i /
tim cach truyén cam hung sang tao to1 hoc sinh.
£ Cuon sach tham chi sé lam cho mdt nguoi truong thanh . S

S

muon di hoc tro lai.

Nhirng cuon sach cung phat hanh:

1

I'ac gia: Richard Hammond
& Nha xuat ban: Kim Dong

';-% Cong ty CP Van hoa Giao duc Long Minh
W0 VNT

Gia bia: 118 (

Sach ¢o ban tai website: www.longminh.com.vn, cac nha sich va siéu thj sach trén toan quoc nhu: Fahasha, Phuong Nam....

nha sach Long Minh (118B1 Thanh Cong, Ha N¢i - 092, 684. 6464).
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